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Monsanto High Heat Resins for space age applications 


Monsanto Resinox high heat resistant resins were developed to withstand elevated temperature exposures. Now being used 
in missile and rocket components, laminates made with Resinox Resins have high strength-to-weight ratio, low rate of 
ablation, excellent shock resistance, low thermal conductivity, and stability at extreme temperatures. 


Monsanto High Heat Resins include: 
Resinox $C-1008—Phenolic Laminating Varnish. Designed for applica 


tions requiring extended exposure af temperatures to! F and very short term 
exposure in the § F temperature range. Offers good ablation resistance 

Sebiaii $C-1013 —Silane Modified Phenolic Varnish. For applications 
Jemanding extended exposure in the 600°F range, and very short 
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Resinox TS-5946—Elastomer Modified Phenolic Varnish. Recom 
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ease of layup, and increase flexibility and resilience of final laminate. 
Resinox RI-4080— Modified Phenolic Resin Compound. Modified phe- 
nolic resin designed for use in moldings which must have short-term heat re- 
sistance to temperatures-of 2000°F or higher 
Resinox R!-4009— Phenolic Resin Compound. Developed for use with 
glass and asbestos filter materials. It can be used in dry powdered form or as a 
varnish when dissolved in alcohol. For more information, write for a copy of 
High Temperature Resistant Resins Folder’ to Monsanto Chemical Company, 


Plastics Division, Room 828, Springfield 2, Massachusetts. 
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NEW DEFENSE MARKETING TOOL 


Unlock your firm’s full sales potential by knowing WHEN 
a specific company has a demand for your specific product 
Insure yourself of the maximum opportunity to increase 
sales 

Now you can actually follow the daily-changing defense 
industry market. You can know which of the many com- 
panies comprising your market are ready-to-buy because 
they have the money to buy and the requirement for your 
product. 

The DEFENSE SALES DIRECTOR is designed to give 


you complete and timely information on your specific sell- 


ing opportunities—and it is tailor-made to your specific 
selling requirements. Gathering full information about 
your ever-changing market is always costly, often impos- 
sible. It means night work for you, many trade reports to 
read, and frequent blind and unproductive calls by your 
salesmen. The DEFENSE SALES DIRECTOR supplies in 
one service your intelligence requirements. And the infor- 
mation is supplied at the Time you need it—the time your 
selling opportunities exist. If it is important that you 
have this type of information, the DEFENSE SALES 
DIRECTOR is important to your sales effort. 
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! in the MIDAS satellite program. Purchasing agent is Herbert Prebble. The 
| Lockheed Prime contract was awarded by the Air Force Ballistic Missile Division of 
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Here’s how the DEFENSE SALES DIRECTOR 
works: 


The entire defense industry is divided into 180 system and 
product categories. Through an extensive intelligence- 
gathering network plugged into a data processing facility, 
the DEFENSE SALES DIRECTOR supplies you with 
the complete information on who gets each system award 
So you can rifle your sales effort to get the profitable sub- 
contract and component business. 

You receive bi-weekly a card with follow-up stub similar 
to the one illustrated. You receive a card on each prime 
and significant sub-contract over $50,000 in each system 
or product category that comprises your specific market. 
The cards are designed so you can refer them directly to 
your field sales people indicating the action you desire. 
No memos or letters necessary. And you have all the per- 
tinent information on the control stub. The reverse of the 
card is for comment when the card is returned. 

The cost? Just $10 annually for national coverage of 


each defense system category 


FROST & SULLIVAN, INC. 


NEW YORK 38. N.Y 


THIS REPORT HAS BEEN ISSUED TO SUBSCRIBERS OF THE 
DEFENSE SALES DIRECTOR 
TO BE USED ONLY BY THEM AND 1§ NOT TO BE REPRODUCED 
ANY OTHER USE WILL BE PROSECUTED 
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Here’s how the DEFENSE SALES DIRECTOR 

helps you: 

1. Pinpoints, on a continuing basis, your ready-to- 
buy prospects — gives you maximum op- 
portunity for sales. 

Insures complete sales intelligence about your 
specific market — broken down award by 
award. 

Furnishes, in one tailor-made service, the op- 
portunities open to your firm. 

Reduces your sales lead screening time from 
hours to minutes —eliminates unproduc- 
tive sales intelligence gathering. 

Provides a remarkably simple sales-control and 
follow-up system. 

Focuses your selling effort on what counts — 


sales. 
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FROST & SULLIVAN, INC. Please send me full information on the DEFENSE SALES DIRECTOR 


DEFENSE DATA DIVISION 


it! 
170 BROADWAY, NEW YORK 38, N.Y. Name & Title 


Company 


> 


— Circle No. 1 on Subscriber Service Card 


Address 


Circle No. 2 on Subscriber Service Card 





ENGINEER. 


THE 2.15 MINUTES COULD CHANGE YOUR ENTIRE 


FUTURE 


ngineer with the desire to participate in challenging research assignments 
ct Development, the 2.15 minutes it takes you to read this could mean a 
incement and satisfaction for you. If you are “lost in.the crowd” in your 
little opportunity to freely express your ideas and theories, you'll like 

e At present our engineers are advancing the state of the art in 
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land- and carrier-based V/STOL vehicles, and are conducting studies in 
Navigation, Guidance and Reconnaissance and Surveillance sys- 
experience qualify you to make a contribution in any of the 
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What is the moon made of ? 


No. Guess again. 

Potassium, uranium, thorium? Closer, but still guesswork. 
And guesses they'll be until man puts scientific instruments on 
the Moon to gather surface and sub-surface data and transmit 
these data to Earth. 

The right answers will come with unmanned lunar space- 
craft projects directed by Caltech’s Jet Propulsion Laboratory for 
the National Aeronautics and Space Administration. 

The planned Lunar Exploration Program begins with JPL’s 
Ranger Project that will soon hard-land 50-pound instrument 
packages on the Moon to measure Moon quakes and temperature 
and radio their findings back to Earth. 

Following the Ranger, the Surveyor will soft-land several 
hundred pounds of sensitive instruments on the Moon. Its ob- 


jectives are to measure the physical properties of the Moon and 


All qualified applicants will receive consideration for employment without regard lo race, creed or national 





analyze the composition of surface and sub-surface samples 
Knowledge from these projects is essential to eventual manned 
landings on the Moon. 

Under JPL direction, unmanned spacecraft for these projects 
and probes to the planets are being designed. Many disciplines 
are involved. Physics, electronic engineering, metallurgy . . . it’s 
a long list. 

It’s a big job. To do it right, JPL must have the best tech- 
nical people in the country. People who want to know. who 
want to be part of the greatest experiment of mankind. If you'r 


that kind of people, JPL is your kind of place. Write us today. 


JET PROPULSION LABORATORY 
4808 Oak Grove Drive, Pasadena, California 
Operated by California Institute of Technology for the National Aeronautics and Space Administration 
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NEEDS 
DIGITAL 
AND 
RF SYSTEM 
DESIGNERS 


e To apply the results of cod- 
ing and detection theory to 
the design and development 
of advanced digital telemetry 
and communications systems. 
To design new information 
and data handling systems 
for accepting the monitored 
outputs of tracking and 
communication receivers and 
converting them into IBM 
7090 format. 


e To design automatic check- 
out equipment for precision 
doppler radar. Will have re- 
sponsibility for systems de- 
sign and development from 
specifications throughout fab- 
rication and/or procurement 
of equipment, evaluation, 
documentation and training 
of user. 


¢ To design automatic acqui- 
sition subsystem for precision 
doppler radar. Objective is to 
minimize the number of radar 
operators accomplishing de- 
tection and acquisition and 
to improve reliability of this 
phase of the operation. Work 
will include acquisition of sig- 
nal in two angles, frequency 
and range. Knowledge of both 
RF and digital equipment is 
desirable. 


e These amon require ad- 

egree in EE, Physics 
or Mathematics with experi- 
ence in above areas. 


vanc ed c 


e Other opportunities exist for 
electronic engineers and phys- 
icists in many areas at JPL 
Send complete qualification 
resume now for immediate 
consideration. “An equal 
opportunity employer”. 


JET PROPULSION 
LABORATORY 


California institute of Technology 
4808 OAK GROVE DRIVE 
PASADENA, CALIFORNIA 
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Tug of War 


To the Editor: 

An article on page 15 of M/R, Oct. 9 
covered the visit of Vice President Johnson 
on the West Coast. To keep the record 
straight, I would like to inform you that 
Mr. Johnson did not visit the Vandenberg 
AFB facilities; rather he was hosted by 
Navy and NASA personnel on a visit to 
the Navy's Point Arguello missile base 
where NASA is financing the installation 
| of launching, tracking and logistics facili 
ties for its space programs. 

Many events led up to why the Vice 
President visited the Navy rather than 
the Air Force base. However, the exact 
truth is that a virtual tug of war occurred 
between the two groups vying for the at- 
tention of the VIP after he landed at the 
Air Force strip. It seems that the groups 
were lined up on each side like football 
teams, each with a long string of cars 
When he stepped from the plane an Air 
Force general grabbed Mr. Johnson and 
tried to spirit him into an Air Force 
sedan, but a lowly Navy commander, as- 
signed to NASA, saved the day by thrust- 
ing a prepared, printed itinerary into Mr 
Johnson's face. After a moment of hesi 
tation, the VIP decided to go with the 
NASA-Navy contingent. 

As a taxpayer, I think the whole thing 
is foolish and believe that the government 
personnel involved should try to act like 
grown-ups and should try to follow the 
spirit of the President’s desires—that is, 
full cooperation and unification of defense 
and scientific government agencies 

A Disgusted Civil Service Employee 
Oxnard, Calif. 

This is an interesting addition to M/R's 
story, which was written before the Vice 
President's landing at Vandenhere.—Ed 





USIS Space Information 
To the Editor: 

In your Sept. 4 issue, in the Letters 
to the Editor column, you carried a com- 
munication from a Mr. Berte concerning 
his claimed inability to obtain from USIS 
Tireste information about U.S. astronauti 
cal developments 

Last winter, USIS Trieste put on a 
series of lectures entitled “Man and 
Space.” This was a seminar of four lec 
tures which began with man’s first en 
counter with space as a mathematical 
concept down to present-day exploration 
and tomorrow’s exploitation of space. The 
lectures were on the highest level, with 
speakers from among Italy's foremost 
scientists. The same series, which drew 
upon USIS-supplied films and was sup 
ported by USIS pamphlets, was repeated 
in Padua, Venice and elsewhere. The series 
drew larger crowds than any (other) lec 
ture sponsored by USIS Trieste during the 
past two years 

USIS Trieste distributed literally thou 
sands of copies of different pamphlets on 
the subject and thousands more after the 
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Shepard flight. USIS Rome supplied Italian 
TV with an exceptional color film on the 
Shepard flight. This was seen by an esti- 


mated 10 million viewers and was ac- 
claimed in headlines which were repeated 
in newspapers as far away as Spain. USIS 
displayed the Shepard capsule in Rome, 
where 1,200,000 persons saw it in 15 days. 
Additional millions saw USIS exhibits on 
U.S. space achievements which were placed 
throughout Italy. 

The letter to the editor makes refer- 
ence to putting on a lecture series in 
Yugoslavia. I doubt that USIS Trieste 
would deny any serious lecturer material 
on U.S. space achievements unless it was 
felt that the lectures were destined for a 
Yugoslav audience and that material in 
Serbo-Croat could best be supplied by 
USIS Belgrade. Our relations with Dr. 
Guido Zecchin, Italian Consul General at 
Capo d'Istria, have always been cordial. 
Certainly he would understand that USIS 
Italian-language material cannot be used 
in Yugoslavia. 

Aside from our science bulletin and 
special articles for the Italian press, USIS 
Trieste distributed the following pam- 
phlets solely in connection with showing 
of the capsule Freedom 7 in Italy: 

10,000 reprints from the July, °60, is- 
sue of the National Geographic article 
“Exploring Tomorrow.” 

1000 Tiros pamphlets. 

1000 Echo. 

1500 Exploring Space Project. 

4000 MR-3 pictorial brochure, plus 
10,000 copies of the pamphlet “My Flight 
into Space” by Shepard. 

15,000 copies of USIS-produced pam- 
phiet on U.S. satellites. 

50,000 copies of “Project Mercury.” 

3000 copies of “The Shepard Enter- 
prise 3 

Lowell Bennett 

Director 

Office of Public Information 
United States Information Agency 
Washington 


Oceanographic Instruments 


To the Editor 

Your article entitled “U.S. Seeks 
Oceanography Instruments” (M/R, Aug. 
28, p. 22) has come to our attention. As 
a result of this article, several companies 
have written us requesting certain other 
information 

Since the purpose of our Symposium 
was to alert industry to our needs, we ap- 
preciate very much the fact that your 
article has extended the effectiveness of 
this meeting. 

Julius Rockwell, Jr 

Coordinator 

Government-Industry Oceanographic 

Instrumentation Symposium Program 

Bureau of Commercial Fisheries 

Fish and Wildlife Service 

U.S. Department of the Interior 

Washington 25, D.C. 


WHAT'S SO HOT ABOUT THIS 3 LB. THRUST? 


types of propulsion. By looking at this theoretical 


It is a plasma jet, formed at more than 18,000°F., and 
accelerated in a magnetic field to triple its specific 
impulse. It is being developed in Northrop’s Space 
Propulsion Laboratory as a propulsion system for 
maneuverable satelloid vehicles and spaceships. Its 
measured 3-pound thrust and high efficiency make 
it a leading candidate for the first true space drive. 

In space, where gravity and friction are forgotten 
and acceleration time is relatively long, low-thrust, 
high-impulse engines like this offer a much more 
promising approach to space travel than most other 


8 


problem from a solid, engineering point of view, 
Northrop bids fair to revolutionize space propulsion 

Northrop’s approach to magnetogasdynamics is 
reflected in almost every phase of space technology 
Wherever men, machines and space are coming 
together, Northrop techniques and experience are 


helping to find solid, practical answers. 


NORTHROP 





The Countdown 





WASHINGTON 


Megatons on the Moon? 


On the basis of various hints in Soviet technical pub- 
lications over the last several years, some U.S. space 
experts are speculating that the 50-megaton nuclear test 
scheduled by Russia for next week will take place on 
the moon. Launch vehicle could be one of the new 
superboosters the Soviets have been testing over the 
Pacific. Even if they don’t try for the moon, the Soviets 
are expected in some quarters to set off their 50-megaton 
blast in space. 


New Life for the X-15? 


The Air Force is understood to be pushing a plan 
for using advanced models of the X-/5 rocket plane to 
train “aerospace pilots.” The higher-performance models 
would operate at 50-100 mi., perhaps be launched from 
the Cape or Eglin AFB. As matters stand now, the whole 
X-15 program is scheduled to be wrapped up in about 
18 months—leaving a gap before the introduction of the 
first Dyna-Soars in 1963 or 1964. 


Hitch for Apollo 


Data gathered by NASA on micrometeorites and 
other cosmic phenomena is still so sketchy as to be 
virtually worthless in the design of the Apollo spacecraft. 
Some satellite and space probe results are said to vary by a 
factor of four. Accordingly, NASA is expected in the 
next six months to expand its meteorite investigations— 
including a major probe using a Thor booster next spring 


Office Changes 


COUNTDOWN hears Dr. John P. Hagen, former Van- 
guard director and more recently head of NASA's now- 
defunct Office for U.N. Conference on Peaceful Uses 
of Outer Space, will take a new post in NASA's Office 
of Program Planning and Evaluation. He will become 
deputy to OPPE Director Abraham Hyatt. . . . James 
T. Pyle, deputy administrator of the Federal Aviation 
Agency under the Eisenhower Administration, will head 
up the Washington Office of General Precision Equip- 
ment Corp. starting Dec. 1. 


Dyna-Soar in Pentagonland 


The Air Force’s much-studied, much-discussed, much- 
readjusted Dyna-Soar plods onward in the swamp of 
Pentagon debate as to its future. The Air Force Systems 
Command is promising to submit a new proposal for 
an acceleration within the next three weeks. Defense 
Secretary Robert McNamara continues to ponder the 
more than $80 million extra voted by Congress for the 
program. And a number of officials close to the program 
feel the status quo will prevail 
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Big Delta Buy 


NASA will announce this week a contract to purchase 
14 more Delta boosters from Douglas Aircraft Corp. for 
$19 million—bringing the total ordered to 26. The Delta 
is a three-stage launch vehicle comprising a Thor first 
stage, an Aerojet Ablestar second stage and a solid third 
stage by Allegany Ballistics Laboratory. 


ComSat Pricetags 


Industry estimates put the cost of medium-altitude 
communications satellites at from $450,000 to $600,000 
apiece; high-altitude synchronous ComSats from $1-2 
million. Booster costs, including launch facilities and 
tracking, would run from $9.5 million for an Aflas 
Agena to $10.5 million for Atlas Centaur. 


Kerr's Figure: $30 Billion 


Taking the middle of the road, Senate Space Com- 
mittee Chairman Robert S. Kerr estimates space spending 
over the next 10 years at $30 billion. This is midway 
between the $20-40 billion other government prognostica- 
tors have said will be spent in the decade to put an 
American on the moon. 


INTERNATIONAL 


An R&D Cost-Sharing Plan 


Top British defense officials are understood to be 
approaching the U.S. and other allies with a “share-the- 
cost” plan for the R&D of new weapons beyond 1965 
The objective: eliminate wasteful (and costly) duplica- 
tion of effort such as the competition between Blue Water 
and Sergeant. The British hold the view that by 1965 
most weapon systems will be so expensive it would be 
foolish to maintain competition on both sides of the 
Atlantic. 


Overseas Pipeline 


Many Europeans appear convinced that Khrushchev 
has already arrived at a decision not to go to war over 
Berlin. . . . The Berlin Crisis has not precipated any 
new orders in France for tactical missiles (lead time 
needed to crank up faster production: about 16 months) 
. . . Nord Aviation has finished development of the 3.7- 
mi.-range SS-/2 (being proposed for ground-to-sea coastal 
defense and as armament for small ships, as well as an 
antitank weapon) and is awaiting production orders 


RAF’s Word on AS-30 Due 


A decision is expected this month by Britain’s Royal 
Air Force whether to buy Nord’s air-to-surface AS-30 
The long-overdue decision is snagged by the Royal Navy's 
preference for the Martin Bullpup, and an apparent De- 
fense Ministry determination to buy one missile for both 
services. 
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Atlas Force Increases 


SAC’s combat Atlas force rose to 
48 missiles this week with the addi- 
tion of the 548th Strategic Missile 
Squadron at Forbes AFB, Kan. 

This is approximately equal to 
the number of operational Soviet 
ICBM’s, according to newly revised 
intelligence estimates. 

The estimates were revised down- 
ward. They have been seriously ques- 
tioned by a number of officials. 

Even as Forbes went operational, 
Labor Secretary Arthur Goldberg re- 
ported that work stoppages at U.S. 
ICBM sites increased sharply in Sep- 
tember. 

He said the increases were due 
mainly to “unauthorized walkouts” 
at the Titan I sites near Lowry AFB, 
Colo., and the hardened Aflas silo 
sites near Schilling AFB, Kan. 


Davy Crockett Abroad 


The Army’s newest tactical mis- 
sile—the nuclear-tipped Davy Crock- 
ett—is understood to be already in 
the hands of U.S. troops guarding the 
Russian invasion route in Central 
Europe. However, the missile won't 
be declared officially operational in 
Europe until December. 


Shots of the Week 


The Soviet Union fired another 
superbooster 7500 miles from a 
launch pad in central Russia into the 
mid-Pacific on Oct. 16. It was the 
fifth in the current series of tests, 
which the Russians are extending 
through the end of this week. 

In the U.S.: 

® The Air Force air-snatched a 
300-lb. Discoverer XXXII capsule 
near Hawaii on Oct. 14. The capsule 
was ejected after one day in orbit and 
contained several experiments to de- 
termine the effectiveness of various 
metals in shielding radiation. 

® The Navy’s largest nuclear- 
powered FBM sub, the 410-ft. Ethan 
Allen, successfully launched its first 
Polaris Oct. 16 while submerged 200 
mi. off the Cape. Range of the missile 
was not disclosed. 

© NASA Oct. 18 fired a partially- 
filled bottle of liquid hydrogen to an 
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altitude of 95 miles aboard an Aero- 
bee-Hi to test behavioral character- 
istics under zero-g. 

® The test from Wallops Island, 
Va., was preceded on Oct. 14 by a 
preliminary shot of an Argo D-4 roc- 
ket in the U.S.-Canadian ionosphere 
satellite program. The payload at- 
tained an altitude of 560 mi. and 
landed 800 miles offshore. 


X-15 Soars to Record 


The North American X-/5 roared 
to a new record this week of 3920 
miles an hour. 

The flight with test pilot Joe 
Walker at the controls broke the old 
record of 3647 miles an hour that he 
set only a week earlier. 

Walker flew the X-/5 at 110,000 
feet at he streaked over the California 
desert near Edwards AFB. He set his 
old record while flying at a record 
altitude of 217,000 feet. 


Saturn Debut Deferred 


NASA has indefinitely postponed 
the first launch of the Saturn 
superbooster originally scheduled for 
Oct. 21. 

Officials said the shot would be 
delayed at least a week—and perhaps 
a month. 

The delay was ordered when tests 
being performed on a Saturn on the 
dynamic test stand at the Marshall 
Space Flight Center indicated change 
in the booster’s control system would 
improve flight performance. 

The changes involve the motion- 
sensing elements which feed informa- 
tion into the control system. 

Officials said the test-stand data 
was being analyzed by computer and 
that a final decision as to what 
changes are necessary and a new 
launch date will be made this week 





Seven Try for S-1 Award 


Seven missile/space firms have 
entered bids on the contract for devel- 
opment of the S-/ stage of the Saturn 
superbooster. 

The seven firms are Ling-Temco- 
Vought, Boeing, Chrysler, Ford Aero- 
nutronic, Avco, Northrop and Lock- 
heed. 
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200-Ton Telescope 
NOW READY for use at Hat 


Calif., is this 85-ft 
by Philco for the University of California 


The selected firm will build at 
least 10 of the eight-H-1l-engine 
powered stages under the multimil 
lion-dollar contract. NASA invited 37 
firms to bid on the contract, which 
will be awarded next month. 

NASA also announced that 17 
firms have picked up proposals to bid 
on the contract for the S-/° stage of 
the Saturn booster. This stage will 
have either two or four F-1 engines, 
developing either 3 million or 6 mil- 
lion Ibs. thrust. 

Bids are due on Nov. 8 and the 
contract will be awarded in December 

The 17 firms are Aerojet, Ameri- 
can Machine and Foundry, Aveo, 
Boeing, Ling-Temco-Vought, Chrys 
ler, Douglas, Ford Aeronutronic, Gen- 
eral Dynamics/ Astronautics, General 
Motors, Hayes Aircraft, Lockheed, 
Martin, North American, Packard 
Bell Electronics Inc., Space Technol- 
ogy Laboratories, and Radio Corpor 
ation of America 


Creek 


radio telescope, built 


West Ford Launch Set 


Project West Ford was set for 
launch from Pt. Arguello, Calif., last 
week aboard the Air Force Midas I} 
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experimental satellite. 

The piggyback West Ford pack- 
age and the satellite for infrared detec- 
tion of ballistic missile launches were 
to be boosted into polar orbit by a 
modified Convair Atlas D with a 
Lockheed Agena B second stage. 

Unrelated functionally to the Mi- 
das, the West Ford package was to 
seed 75 Ibs. of copper dipoles in 
space. 

Final go-ahead for controversial 
Project West Ford came from a spe- 
cial panel of the President’s Science 
Advisory Committee. 

The minute filaments 
pected to form a narrow band around 
the earth in about two months. They 
will be employed in an experiment to 
determine the feasibility of using such 
belts in long-range communications 
Lifetime of the thousands of dipoles 
in the 2360-mi. orbit is estimated at 
seven years. 

Following recent protests from the 
International Astronomical Union 
and the Soviet Academy of Sciences, 
Dr. Jerome Wiesner, science advisor 
to President Kennedy, 
have a special panel take still another 
look at the project. Earlier reports 
had said the belt would not interfere 
with astronomical observation 


are eCx- 


decided to 


P-21 to Study lonosphere 


NASA scheduled for launch last 
week a P-21 satellite designed to ex- 
plore physical phenomena in the up- 
per atmosphere 
rhe satellite will be boosted by a 
Scout vehicle with four solid stages 

P-21, an eight-sided craft, will 
investigate ionospheric characteristics 
important in radio communication, 
radio tracking and guidance 


NASA Good to Small Business 


NASA IS 
helping small 
conclusion of a staff study made for 
the House Space Committee. The 
study was based on NASA’s procure- 


doing a 


business 


fine job in 
Ihat’s the 


ment report for Fiscal 1961 (M/R, 
Oct. 2, p. 16), which said 16% of 
NASA’s R&D money went to small 


business 


[he committee study suggested 
that NASA should be more certain 
contracts do not go to a large firm 
which wants to start work it is not 
already equipped to handle, when a 
small business is available. 
missiles and rockets, October 23, 1961 








LEAR macnerte 


POWDER CLUTCHES. 


PROVED ON SERGEANT 
AND OTHER HIGH 
PERFORMANCE 

MISSILE AND AIRCRAFT 


The powder clutch is not new — but the performance and reliability of the 
LEAR magnetic powder clutch is a break-through in the state-of-the-art. 


Its use in high response servo systems can solve many problems currently 

experienced in systems using electric motors or hydraulics or pneumatics. 

e LEAR patented magnetic powder mixtures are totally dry — no leaking, no 
packing, greater proportional shear strength 

e RELIABILITY — units have operated more than 50 million cycles without 
deterioration or failure 


e HIGH RESPONSE — meets the stringent requirements of most advanced 
servo applications 


e AVAILABILITY — a range of sizes 
= LEAR 


2500 inch- 
ELECTRO- MECHANICAL DIVISION 


from 5 inch-ounces to ‘ 
pounds are available now. 
Write for catalog of complete line 
which includes installation and appli- 
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First Details of Vela Hotel 


Satellite for detecting nuclear explosions 


in space will weigh 300-400 Ibs., may be twelve-sided 


Los ALAMOS, N.M. — Preliminary 
details of the proposed Vela Hotel satel- 
lite system designed for detection of nu- 
clear explosions in space have been dis- 
closed by the Atomic Energy Commis- 
sion. 

Physical size and shape of Vela 
Hotel satellites will be determined by 
the contractor, still to be selected. But 
preliminary work on internal compo- 
nents indicates a satellite weight of some 
300-400 Ibs. and a diameter on the 
order of 40 in. 

The shape devised by Los Alamos 
Scientific Laboratory to provide maxi- 
mum coverage for each detector is an 
icosahedron. But this 12-sided package 
will not necessarily be the operational 
shape. 

The number of satellites to be em- 
ployed in the system has not yet been 
finally determined, but at least six are 
required for complete geometric cover- 
age. 

One technique which might be used 
would boost the minimum number to 
12. This calls for placing two satellites 
several hundred kilometers apart in 
identical orbits, in an effort to eliminate 
the possibility that a cosmic ray burst 
within a single satellite could trigger the 
detectors and cause a false alarm. The 
bursts may occur at a frequency of 
several per day in each satellite. 

In the proposed two-satellite ap- 
proach, only if both satellites reported 
the same “event” simultaneously would 
the signals received be considered in- 
dication of a nuclear detonation. 

A concerted effort is being made to 
insure that Vela Hotel is virtually fool- 
proof in its ability to detect illicit explo- 
sions without being prone to false 
alarms. 

e Careful evaluation—As reported 
earlier (M/R, Oct. 16, p. 48), the Ad- 
ministration is taking a new look at the 
system to assure that it still is the most 
promising method of detecting such ex- 
plosions. The contract award is being 
delayed while this study is made. 

Total Department of Defense and 
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detectors (on table) are LASL’s Drs 


AEC budget for Vela Hotel in Fiscu! 
‘62 is estimated at $12.1 million. The 
project was funded at $8.7 million in 
Fiscal *61. Due to the advanced state 
of its development, the program is not 
likely to be transferred to the newly- 
created U.S. Arms Control and Dis- 
armament Agency (M/R, Oct. 9, p 
12). 

Los Alamos Scientific Laboratory, 
developing sensors and circuitry for the 
detection portion of Vela Hotel, feels 
there is an excellent chance that ac- 
curate distinction can be made between 
explosions and natural radiation. 

Key LASL scientists in Vela Hotel's 
detector development program include 
Drs. Richard Taschek, Donald Wester- 
velt, Harold V. Argo, J. A. Northrop, 
and James Coon. The Vela Hotel group 
totals about 30. Other laboratory divi- 
sions are working on Vela Sierra, the 
detection of nuclear explosions in space 
through ground-based equipment 

The key to detection of spatial nu 
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by Frank G. McGuire 


clear explosions 
: 4 lies in the short in- 
"= tense burst of X- 
_" "> rays emanating 
from the detona- 
tion. There will be 
no visible flash 
fireball or blast ef 
fect, since these are 
due to interactions 
with the atmos- 
phere. 

Pending verifi- 
cation of environ- 
mental conditions 
at the desired or- 
bital altitude of 
Vela Hotel, 50,000 
miles, LASL points 
out that the ex- 
pected X-radiation 
from a one-mega 
ton weapon deton 
ated at 3 x 10° km 
(or twice the dis- 
tance from the 
earth to the sun), 
would yield a signal 100 times larger 
than that required for certain detection 

This figure is based on laboratory 
standards, but is viewed as an indication 
that Vela Hotel will have a substantia! 
signal strength to work with. 

e Satellite and equipment — The 
configuration of detection and logic sys 
tems for Vela Hotel has now been 
frozen, and details of circuitry are being 
polished by LASL and Sandia Corp 
The latter is developing the logic and 
associated circuitry for the payload. 

(Atomic Energy Commission 
declined to release any details or gen 
eral characteristics of the logic equip 
ment for Vela Hotel, but information 
on the detectors is available.) 

The LASL portion of the payload 
will interface with Sandia’s portion 
where detector circuitry enters the logic 
package. This package will interface 
with telemetry units to be developed 
and supplied by an industry contractor, 
not yet chosen. 


X-ray 


bulging 
Tascheck and Westervelt 


with 


has 
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[he industry contractor will also be 
responsible for the satellite control sys- 
tem, power supply and conversion, and 
the command system. The contractor 
will be named by USAF’s Space Sys 
tems Division, the responsible organiza 
tion working with the Advanced R¢ 
search Projects Agency, the cognizant 
agency for Vela. 

Life expectancy of each satellite is 
estimated at about six months in the 
first phases of the program. A reliabil 
ity problem probably will be posed by 
the very high number of parts in the 
system, and the total of almost thirty 
detectors of various types. The R&D 
versions, however, are more rigid in 
their tolerances than is expected to be 
the case with later models. This is 
primarily due to the large number of 
unknowns involved and the greater 
number of electronic problems antici 
pated 

A small amount of data storage is 
planned for the first Vela Hotel pay- 
loads, since LASL hopes to achieve 
nearly complete real-time coverage ol 
‘interesting events.” The real-time 
aspect calls for considerable telemetry 
and as Vela Hotel telemetry interfer 
ence with other programs increases, the 
real-time coverage will be reduced and 
a higher-capacity storage system will be 
employed on board the satellite. 

[he logic circuitry will then record 
the most interesting of the suspected 
events in the preceding time period and 
read out the information on command 
from a ground station. If the storage 
capacity is completely used up before 
readout, and another highly interesting 
event occurs, the logic will erase the 
least noteworthy of those events already 
stored, then record the later, more sig- 
nificant, event. 

The power for all circuitry aboard 
the satellite will most likely be supplied 
by solar cells, since a nuclear power 
source would set up an intolerable level 
of gamma radiation near the detectors 

Telemetry requirements for the sat- 
ellite now call for one digital channel 
using a non-directional antenna. De- 
spite the non-directional antenna, how- 
ever, the precise position of the satellite 
must be known. 

Redundancy techniques will be used 
where necessary to insure acquisition of 
vital information. This attitude has 
been maintained throughout the elec- 
tronic design phases of the payload, and 
is expected to continue into the data- 
acquisition phase of the program. 

Air Force Space Systems Division 
will handle data acquisition operations. 
No effort will be made to acquire data 
to pinpoint the position of a suspected 
nuclear detonation. Only the gross di- 
rection and precise time within milli- 
seconds will be recorded. Precise timing 
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will allow close coordination with othe: 
detection means in order to add verifica 
tion. 

e Flight testing — Several exper: 
mental packages have been flown on 
USAF vehicles by LASL and Sandia, 
including full-scale prototype satellite 
systems. The vehicles included balloons 
floating at altitudes of 120,000 ft 
carrying payloads with |!2 X-ray de- 
tectors or 12 gamma-ray detectors 
along with the necessary logic circuitry 

In these payloads, the logic circuitry 
measures with which high-order coin- 
cidences occur as a function of the sen 
sitivity of the detectors. A _ telemetry 
link furnishes ground stations with this 
data, which is then recorded on mag 
netic tape. 

Thus far, coincidences have been 
caused mainly by cosmic-ray showers 





DRAWING 
posed 12-sided 


detail vf LASL’s pro 


views 
Vela Hotel satellite 
since X-rays cannot get down to such 
low altitudes without being absorbed 
LASL and Sandia have thereby gained 
an upper limit on the frequency of high- 
order coincidences without actually 
launching a satellite, and have also got 
ten a year’s head-start on logic design 
for the actual satellites 

One of the most significant flight 
tests for Vela Hotel hardware is being 
carried out in conjunction with the 
Ranger spacecraft program. In this test, 
two X-ray scintillation counters on the 
spacecraft will look at X-rays originat- 
ing from the sun, in an attempt to verify 
expected differences in burst-lengths be- 


tween solar and nuclear-weapon X- 
radiation. 
These counters will exaniine solar 


X-rays for about a month, analyzing 
the flux for short-duration bursts of sig- 
nificant intensity, which solar physics 
experts feel to be highly unlikely 

The third major experiment in flight 
testing involves launches aboard an Air 
Force Blue Scout Jr. rocket, in coopera- 
tion with the USAF Special Weapons 
Center at Kirtland AFB, N.M. This 
package contains two X-ray detectors 
and two gamma-ray detectors, both 
looking for short-duration radiation 


bursts trom the sun. 
As LASL’s Dr. Tascheck put it: 
The most interesting thing we have 
learned so far is how many things can 
go wrong with any experimental pro- 
gram involving a rocket.” 

Actual flight versions of operational 
Vela Hotel satellites will go into cir- 
cular 50,000-mile orbit aboard Atlas/ 
4gena-B boosters supplied by AFSSD. 

e Environment and sensors — Al- 
though there is no concrete evidence 
indicating the exact X-ray environment 
at 50,000 miles altitude, previous space 
probes have indicated that a favorable 
situation exists for Vela Hotel detection 
equipment to operate effectively. 

As a basis for accurate operation, 
the Vela Hotel equipment will look for 
X-ray bursts of less than one micro 
second, the most reliable characteristic 
of a nuclear explosion in space. 

Due to the absence of atmosphere, 
spatial nuclear detonations will have 
no flash of visible light, fireball, or blast 
wave. Instead, over half the available 
energy will be released in the form of 
thermal radiation. 

The unique aspect of this is that the 
case temperature of the weapon will be 
so high that the thermal radiation will 
be released as X-rays instead of infra- 
red radiation. These X-rays will have 
between one and five kev of energy, 
and, because of the extreme tempera- 
ture of the bomb case (on the order 
of 15 x 10° degrees K), will be radiated 
in less than 10° sec. 

The shortest burst of X-rays ever 
measured from the sun lasted 18 sec- 
onds. Unless much shorter bursts are 
found to exist, Vela Hotel should have 
clear sailing. 

LASL says it is the intensity and 
shortness of this burst which constitutes 
the key to nuclear detection in space. 
The intensity of the burst will determine 
range, and a one-megaton weapon 
detonated at 3 x 108 km (twice the 
earth-sun distance) will deposit 1.5 mev 
of X-ray energy into each square centi- 
meter of detector area. 

It is this calculation, previously 
noted, which gives 100 times the signal 
Strength necessary for detection, by 
laboratory standards. 

(U.S. experts in the field of nuclear 
test detection have pointed out that un- 
due optimism at the original Confer- 
ence of Experts in Geneva was not sub- 
stantiated by later data, and this blocked 
agreement on detection of underground 
explosions. The same fate is not ex- 
pected to befall space detection meth- 
ods, however, because of the unmistak- 
able nature of the X-ray “signature” 
involved. ) 

The range of Vela Hotel detection 
capability varies, but it can be roughly 

(Continued on page 49) 
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Pleas considered... 


Air Force 
May Get 
Bigger Role 
In Apollo 


AF gathers support behind 
argument that military has 
need for spacecraft—and 
should be in lunar program 


by James Baar 


14 


A MAJOR SHIFT in the scope of 
the Apollo man-to-the-moon program 
is under consideration at top levels of 
the Kennedy Administration. 

The shift would greatly broaden the 
program in order to provide the Air 
Force with much of the capability 
needed to develop defensive and offen- 
sive military spacecraft. 

This is the significance behind a 
series of recent statements by top ci- 
vilian and military officials warning of 
the growing Soviet space threat. 

Air Force proposals for reorienting 
the man-to-the-moon program are being 
studied in the Pentagon and elsewhere 
in the Administration. 

Specifically, these proposals would 
enable the Air Force to play a far 
greater role in the program at both the 
planning and operating levels. They 
also would place the Air Force’s R&D 
space projects more directly under the 
surveillance of the National Aeronautics 
and Space Council. 

The argument being put forth by 
Gen. Bernard Schriever and his Air 
Force Systems Command falls into two 
main parts: Military requirements and 
management. 

@ Military case—AFSC is contend- 
ing that despite continued doubts in 
high places in the Administration there 
are important military requirements for 
developing the means to control space. 

However, AFSC clearly feels that 
the Apollo man-to-the-moon program as 
now constituted will not be broad 
enough to provide the _ technology 
needed for military space systems. And, 
to date, the funding to develop this 
technology under a purely military pro- 
gram has not been provided. 

Confronted with this argument, 
some Administration officials have said 
that the military technology would “fall 
out” of the civilian program for use 
later if needed. The Air Force reply is 
that this will not happen as the Apollo 
program is now constituted. 

As a result, the Air Force is saying 
that at worst the country is opening 
itself to a military “technological sur- 
prise” in space that could be disastrous. 
It is saying that at best a crash military 
program will have to be started later- 
when the NASA program is found to 
be too narrow. 

The Air Force contends that this 
can be avoided now by establishing a 
broad Air Force-NASA manned lunar 
landing program under a sufficiently 
broad management. 

As Schriever put it earlier this 
month before the American Rocket 
Society convention in New York: 

“In the past, our space efforts have 
been carried out under an unnecessary, 
self-imposed restriction — namely, the 
artificial division between ‘space for 
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peaceful purposes’ and space for mili 


tary uses. But there is very little tech- 
nical distinction between the two. 

“The same hardware and techniques 
used to launch an orbiting scientific 
capsule can also be used to orbit an 
early-warning satellite. The same tech- 
niques that can send a man into space 
as a scientific observer may also send 
him there in a military role.” 

e Team available— Then, in a 
pointed reference to the problems of 
managing the vast manned-lunar-land 
ing program, Schriever said: 

“(The Air Force) has learned tech- 
niques of management which permit us 
to bring new systems into the inventory 
in a few short years, as we did with our 
ballistic missiles. There is no short cut 
to the creation of a team of dedicated 
and experienced men with a tradition of 
accomplishment. 

“The Air Force has a highly com- 
petent team trained in the skills required 
to develop the necessary military ca 
pabilities in space... .” 

AFSC is insisting that Schriever is 
not saying the Air Force should take 
over the manned-lunar-landing pro 
gram, but that it should play a major 
rather than a very subordinate, role 

Strong opposition to this comes 
from a number of points. 

Some NASA officials fear the scien 
tific programs would be hurt. Other 
officials, contemplating the expansion of 
their operations, see an obstacle to their 
plans. 

Even more important opposition 
comes from the Defense Department 
which continues to refuse to accept the 
contention that a military requirement 
for manned military spacecraft exists 

However, the Air Force has recently 
found support both at the White House 
and in Congress. 

Dr. Edward Welsh, 
retary of the National Space Council 
said recently: 


execulive sec 


“In my view, we do not have a 
division between peaceful and non 
peaceful objectives for space. Rather, 


we have space missions to help keep 
the peace and space missions to help 
increase our ability to live well in 
peace.” 

Vice President Lyndon B 
Space Council Chairman, said less than 
two weeks ago: 

“Space programs have benefits 
which can apply to both civilian and 
military space efforts. It is not useful 
to pretend that arbitrary distinctions can 
or should be made between the two.” 

And in both the House and Senate 
a number of key congressmen have 
made clear that they would support 
huge monetary outlays for space only 
on the grounds that they contributed to 
the nation’s military strength 3 


Johnson 
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No ruling this year .. . 


ComSat Proposal Faces Long Hearings 


by Hal Taylor 


CONGRESSIONAL and executive 
scrutiny of an industry proposal to set 
up a non-profit corporation to operate 
a commercial communications satellite 


system will delay a final decision un- 
til 1962 

It has been learned that the Fed- 
cral Communications Commission will 


hold a public inquiry into the industry 
proposal next month. The Senate Mon 
opoly Subcommittee has 
nounced that it will hold public hear 
ings on the ownership plan on Nov. 6-8 
Three other committees—the Senate 
Commerce Committee and the Space 
Committees of both houses of Congress 
are also expected to get into the act, 
although no hearing dates have been set 
The lengthy hearings, an FCC official 
said, will postpone a decision until next 


already an 


yeal 

The renewed and accelerated inter 
est in the first commercial outgrowth 
of the Space Age stems from a 
disagreement over the proposal within 
industry and from government 
that one firm, American Telephone and 
Telegraph Co., will dominate it 

@ Industry proposes—The 
recommendation made by an Ad 
Hoc Committee of international 
munication carriers, set up by the FCC 
last July 

The committee proposed that a non 
profit corporation be formed to develop 
the system, which it esti- 
mated could be in commercial operation 
by 1965 (M/R, July 31, p. 17) 

Satellites would be jointly owned by 
international communication 
using the system. The firms would also 
build and own their own ground sta- 
both the and 
ground stations could be leased to any 
firms not wishing to participate in their 
ownership. 

The board of directors of the non 
profit corporation would have three 
members appointed by the President of 
the U.S., two members from each firm 
participating in ownership of the satel- 
and member selected by all 
other firms leasing the system’s facilities 

One firm—Western Union Telegraph 
Co.—filed a minority report in which 
it cautioned that the corporation might 
be dominated by one company—obvi- 
ously referring to AT&T. It called in- 
stead for a public stock corporation 

The Justice Department shares the 


Nosy 


fears 


industry 
was 


com- 


and operate 


Carriers 


tions. Use of satellites 


lites, one 
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minority view, and many members of 
Congress are worried about AT&T con- 
trol. The FCC favors the non-profit cor- 
poration approach, but wants to delve 
into the reasons behind Western Union's 
opposition. 

® Washington disposes—The split 
between the government agencies means 
that the final decision on ownership of 
the system will be made by the White 
House and Congress. Administration 
officials have been considering alterna- 
tives to the Ad Hoc Committee's pro- 
posal for the past several weeks. A 
White House official refused to reveal 
what alternatives have been considered, 
except to declare that “at this time, there 
is no real support within the administra- 
tion for government ownership of the 
system.” 

The Ad Hoc Carrier committee in- 
cluded American Cable & Radio Corp., 
American Telephone & Telegraph Co., 
Hawaiian Telephone Co., Press Wire- 
less Inc., Radio Corporation of Puerto 
Rico, RCA Communications Inc., South 
Puerto Rico Sugar Corp., Tropical Ra- 
dio Telegraph Co., United  States- 
Liberia Radio Corp., and the Western 
Union Telegraph Co. 

The committee estimated that the 
initial capital required to establish a 
satellite system would run from $45 
million to $150 million, depending upon 
the type of system selected. The cost 
of ground stations—which would be 
owned by the respective companies 
$7.5 million to $34 


was estimated at 


million 


© Commitments—ATA&AT declared it 
is willing to contribute $50 million to 
the system initially, and an additional 
$15 million if it is needed later on 

American Cable and Radio Corp., a 
subsidiary of International Telephone 
and Telegraph Co., offered to supply up 
to $5 million; Hawaiian Telephone Co., 
$2 million; Radio Corp. of Puerto Rico, 
another IT&T subsidiary, $800,000. 
Western Union offered to provide up 
to 5% of the total cost, but not more 
than $5 million. 

Two other committee members, 
South Puerto Rico Sugar Corp. and 
Tropical Radio Telegraph Co.—-said 
they were unable to contribute toward 
the cost of the system. 

Press Wireless Inc. and RCA Com- 
munications Inc., a subsidiary of the 
Radio Corp. of America, said they were 
unwilling to make a commitment for a 


capital contribution until more research 
had been done on the type of system 
needed. 

¢ Pitch for medium altitude—The 
committee made no decision as to the 
best type of satellite communication 
system. AT&T reportedly favors the 
medium-altitude orbit system, in which 
a score of satellites would be placed 
in either polar or equatorial orbits at 
altitudes of several thousands of miles. 

The committee estimated the cost 
of 20 medium-altitude satellites in ran- 
dom polar orbit at $45 million to $94 
million. If 10 additional medium-alti- 
tude satellites were placed in a random 
equatorial orbit, the committee said, the 
cost might total from $67 to $141 mil- 
lion 

The medium-altitude technique re- 
quires that each ground station have ac- 
cess to computing and tracking facilities 
to determine the position of each satel- 
lite so it can be followed with direc- 
tional antennas as it moves into orbit. 
Ground stations for such a system in 
the U.S. would cost from $26.5 million 
to $34 million. In foreign countries, the 
cost would rise from $45.3 million to 
$63 million. 

e Consensus for synchronous—A 
majority of the committee, however, 
favored using far fewer satellites and 
placing them in the technically more 
difficult “synchronous” orbits at an alti- 
tude of 22,300 miles. At that altitude, 
the speed of the satellite reaches the 
speed of the earth's rotation, so that the 
satellite remains fixed in relation to the 
earth’s surface. 

The committee’s report said that 
two pairs of these satellites could link 
the major international communication 
areas of both hemispheres, and three 
pairs could cover the inhabited part of 
the world with considerable overlap- 
ping. 

The committee estimated the cost 
of such a system at $75 million to $150 
million 

Primary advantage of this system 
is the cheap cost of ground stations 
which would have fixed antennas, but 
no tracking facilities. The ground sta- 
tions would $7.5 million to $9 
million for U.S. firms and $17.5 million 
to $21 million for other countries. The 
cheaper would probably enable 
more foreign countries to participate in 
the system 


cost 


cost 
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Available in 9 months .. . 


B-52/X-15 Proposed as Recoverable | 


North American and Aeronutronic claim use of planes 


with Blue Scouts would save $250,000 per launch, plus GSE costs 


THE AIR FORCE is looking over a 
joint proposal by North American Avia- 
tion and Aeronutronic Div. of Ford 
Motor Co. that the B-52 and X-J5 be 
used as a recoverable booster system 
for Blue Scout space probe and satellite 
launchings. 

The two companies estimate that 
using the aircraft as first and second 
stages would enable savings of up to 
$250,000 per launch, or $12,025,00( 
on 50 launches employing one modified 
X-15. This figure takes into account 
only Blue Scout hardware, not the ad 
ditional savings resulting from elimina 
tion of the entire gantry complex and 
associated ground support equipment 
or the reduced man-hours per launch 
Roland P. Bergeron, Aeronutronic’s 
project manager for the system told 
M/R 

NASA’s flight research center at 
Edwards AFB, Calif., was briefed on 
the idea, but the proposal was made 
only to the Air Force. 

e Fringe benefits — In addition to 
savings, NAA and Aeronutronic listed 
these advantages: 

—Increased capabilities for Blue 
Scout. 

— Maximum utilization of presently 
available B-52/X-/5 research vehicle 
systems 

— Advances in state-of-the-art knowl 
edge and experience in recoverable 
booster technology. 

The NAA-Ford team said it could 
have the system ready for launch in 
nine months at a total cost of $850,00( 
—including B-52, X-/5 and Blue Scout 
modification, fabrication of two dummy 
Blue Scout test vehicles, one Blue Scout 
flight vehicle, and the cost of develop 
ment tests. Subsequent launches could 
be made for less than $250,000 per 
flight, Bergeron said, including costs of 
the Blue Scout rocket and associated 
checkout and operating costs of the 
X-15 LAUNCHES Blue Scout at 156,000 fi. in artist’s conception of recoverable booster B-52 and X-/5. 
system proposed by Ford Motor’s Aeronutronic Div. and North American Guided flights of the X-/5/Blue 
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. Boosters 


by Bill Wilks 


Scout would utilize the Hercules ABI MODEL of X-15/Blue Scout system is studied by Ford Motor president John Dykstra 
X-258 and ABL X-259 rocket stages 
Unguided flights would have the ABI 
X-259 and the Aerojet 30 KS 8000 









(AJ-10), plus the Naval Ordnance Test Vo 

Station NOTS 100A, a spherical motor X 

used for orbit injection. Weight of the _— LAUNCH 

Blue Scout, slung under the X-/5 ‘ is +f \ 

would range from 3000 to 5000 Ibs \ : a \ 
The system would be capable of 7-13 JETTISON ic 

putting a 50-lb. payload in an 800-n.- » 


mi. orbit, and 100 to 150 Ibs. in orbits 
of 450 and 300 n. mi., Bergeron said, 
while altitudes of up to 100,000 n. mi 
could be achieved with “useful payload 
weights.” 

For West Coast launchings, Blu 
Scout would be fired out to sea from 
the X-/5, meaning a 15-lb. drop in ca- 
pability since the vehicle couldn't tak« 


advantage of the earth’s rotation 
@ Familiar drill—Operation of the @ JETTISON AT BOTTOM OF EXTENSION STROKE 


@ HYDRAULIC EXTENSION AND RETRACTION 


@ LAUNCH FROM RAILS IN EXTENDED POSITION 








B-52 and X-/5 in such launches would 
not differ greatly from current X-/5 
flights. The first-stage B-S2 would climb 
to around 45,000 ft. with the X-/5 
tucked under its right wing. Upon re- 
lease from the B-52, the X-/5 would 
climb to about 156,000 ft., launch the 
rocket, and coast to 300,000 ft. before 
making its re-entry maneuver. 

The X-/5 could launch Blue Scout 
at velocities as high as 5400 fps and _---- 


PAYLOAD IN ORBIT 





CLOSE-UP drawing of X-15/Blue Scout launching and jettison mechanism 


launch angles of 10-60 degrees. Missio1 
requirements for the proposed launches 
are not critical for X-75, NAA says 
The Blue Scout launch sequence 
would be initiated by the X-/5 pilot 
upon command from the test director 
working at a checkout console in the 


B-52. 
Main X-/5 modifications would in : } 
clude installation of a 500-Ib. retractable ' St 
xo Zz 


launch pylon and realignment of its 
engine to point the thrust vector down 
two degrees 30 minutes from its present oo. ae 
position to compensate for the change 
in center of gravity. Blue Scout modi 
fications would include enlarging the 
aerodynamic fins LAUNCH SEQUENCE of typical mission starts with B-52 take-off from Cape Canaveral 


p45 X15 LANDING GRAND BAHAMA 
: wag 


a 


 * . 
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NOW FROM JOHNS-MANVILLE: 








THERMOMAT"..2 new non-woven asbestos 
molding compound in sheet form! 








| Molds 
| easily 


rere ec eee — 


J-M THERMOMAT creates com- 
ponents and parts that withstand 
tremendous heat and pressure ... 
offer maximum resistance to flame 
erosion. 


Here’s a new development from the 
Johns-Manville Research Center! A 
conformable new asbestos molding 
material which, in final form, meets 
the extreme demands of rocket and 
missile applications. Thermomat is 
a tough, pliable asbestos felt sheet, 
saturated with phenolic resin. 
Thermomat has proved its depend- 
ability as a flame shield ... asa 
rocket motor liner inside the metal 
casing of a solid fuel combustion 
chamber ... and in nose-cone appli- 
cations. Project engineers working 
on a missile project found that when 
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used in a %-inch thickness, 
Thermomat protected the metal cas- 
ing of a solid fuel combustion cham- 
ber operating at 5000 F for about 90 
seconds, in areas where no flame ero- 
sion occurred. Asbestosis the “magic 
mineral” that contributes greatly to 
Thermomat’s exceptional ability to 
withstand extreme temperatures... 
and resistance to abrasion and ero- 
sion during the ablation process. 


MOLDERS like to work with 
Thermomat because it is in sheet 
form and handles so well. Fibers are 
free-flowing during molding; joints 


JOHNS-MANVILLE 


THERMOMAT 


Circle No. 5 on Subscriber Service Cord 





Machines 
cleanly 





and seams work readily together, 
like putty. Thermomat’s remarkable 
draping ability saves many hours of 
lay-up time. Even in intricate mold- 
ing, non-fillouts are reduced to a 
minimum, and parts machine well 
after molding 

Same material can be molded at 
low pressures as well as at extremely 
high pressures. It is supplied in 
sheets 14” wide...approximately 12’ 
long...and 3/16” thick. Molders are 
invited to write for samples of this 
remarkable material. Write to Johns- 
Manville, Box 359, New York 16, N.Y. 
In Canada: Port Credit, Ontario. 
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ELECTRONICS 


Big Picture in Infrared 


Data flashed to earth from orbiting infrared sensors will 
be viewed instantly by military commanders in normal light 
with multi-colors on a large scteen. A situation Display 
Console under development at General Electric’s Heavy 
Military Electronics Dept. for use with Midas will provide 
an intensity comparable to the best home TV picture. The 
heart of the display is a unique Military Electronic Light 
Valve projection system (MELVA). Push-button controls 
will permit viewing of individual sectors. 


Super-Pure Electronic Ceramics Produced 


ITT is setting up a pilot production facility to demon- 
strate a new technique in the mass production of ultra-pure 
electronic ceramic materials. The process is capable of turn- 
ing out large quantities of titanates, zirconates, niobates 
and other ceramics. The method is an outgrowth of an 
Air Force ASD research program. 


Verbal Backtalk from Computers 

A device designated Unicall, which enables a computer 
to verbally reply to inquiries from hundreds of remote points, 
was unveiled by UNIVAC at the dedication of the firm's 
new $20-million computer engineering center in Whitpain 
Township, Pa. The backtalk development is a simple alpha- 
numeric input/output device designed to handle the remote 
input/output problems of missile/space firms 


Bio-Power Trio Developed 


Models of three basic bio-power devices have been 
built by Magna Products, Inc. One utilizes natural minerals 
and organic matter in sea water. A second involves organic 
matter and air. The third is a bio-solar cell which capitalizes 
on photosynthetic organisms that convert solar energy di- 
rectly into electricity. The last has efficiency level possibili- 
ties far above any other known device. The units are already 
generating sufficient power to operate radio beacons, signal 
lights or other apparatus at sea 


SUPPORT EQUIPMENT 
Fifth Wheel Navigator Held Feasible 


Experiments conducted by Chrysler Corp. and Kearfott 
Div. of General Precision, Inc. have reportedly established 
the feasibility of a fifth wheel, odometer-type ground naviga- 
tion system for mobile missiles. The tests—using a Chrysler 
fifth wheel odometer to measure the distance traveled and 
a hard-mounted Kearfott S-121 inertial navigator for a 
passive azimuth reference system—were run at speeds of 
up to 50 mph over a course simulating varied terrain con- 
ditions with good results, say project engineers 


‘Hot Nose’ To Sniff Air for Saturn 


A spherical air data sensor—nicknamed “hot nose” or 
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Technical Countdown 












“Q-ball’”—will be used to measure angles of attack on the 
Saturn. Developed by Northrop for use on NASA's X-/5, 
the sensor will be modified to eliminate the spherical ball 
and the hydraulic and servo equipment used on the rocket 
plane. Instead sensing ports will extend from the electronic 
equipment to external points on the Saturn’s nose cone. 


ASTRONAUTICS 
Variable Space Structures Proposed 


A variable-geometry concept—used to build all-purpose 
frameworks for space structures—has been proposed by the 
Norair Div. of Northrop. These single enclosed skeletal 
structures could be fired into space in compact packages and 
unfolded into a variety of geometrical shapes. Norair engi- 
neers say these frameworks could be used to form satellites, 
antennas and re-entry vehicles in space. 


ADVANCED MATERIALS 


Glass Fibers as Nuclear Fuels? 


Plutonium-bearing glass, in the form of minute fibers, 
may serve as reactor fuel. The large surface areas of the 
fibers readily lend themselves to use in either chemo-nuclear 
reactors or power reactors for electricity. The work is being 
done at Monsanto’s Mound Labs, operated by the firm for 
the AEC. 


Non-Metallic Tooling Study Completed 
Lockheed-Georgia has completed a development study 
in materials and tooling techniques for cast refractory or 
ceramic draw dies. Other research was devoted to the 
development of stretchform and hydroform blocks, heat- 
treat, stress relief and braze fixtures. The 487-page final 
report to the Air Force contains a considerable amount of 
brand-new basic information on castable refractories. 


Westinghouse in Pilot Nb-alloy Production 


Three members of a family of columbium alloys are 
in pilot production at Westinghouse Materials Mfg. Dept. 
First to be produced will be a Nb-V alloy called B-33. The 
new alloys can operate in the 1800-3000°F range and are 
easily fabricated. They can be forged, rolled, sheared and 
handled directly, often at room temperatures, Westinghouse 
says. 


LIFE SUPPORT 


‘Biosonics’ To Help Feed Astronauts? 


The proper application of sound energy to plant growth 
may help feed astronauts in space, according to experiments 
conducted recently by Acoustica Associates, Inc. The tests 
showed that sound energy can stimulate the growth of cells 
and thereby accelerate plant growth. Acoustica engineers 
hope to apply this phenomenon to the problem of food 
supply in space vehicles 
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Mauler 


Means Fast 
And Tougher 


Air Defense 


Army forward area weapon, 
nearing system tests, will be 
entirely self-contained under 


control of operator 


by James Trainor 


THE ARMY’S MAULER—a com- 
pact, rugged, highly mobile air defense 
system—is being developed to provide 
battlefield protection for forward bat- 
tle area units. 

Consisting of the missile, weapon 
pod and carrier vehicle, it will be a 
completely self-contained weapon pos- 
sessing its own acquisition and tracking 
radars, computers, launcher, communi- 
cations system and equip- 
ment. 

Mauler will be able to detect, evalu- 
ate and engage battlefield free rockets 


associated 


of the Honest John-Little John class, 
guided missiles, and both fixed- and 
rotary-winged aircraft. It will rapidly 


assess the situation in a forward area 
and automatically engage targets with 
minimum participation by the operator 
The system’s design makes it possible 
to deploy the fire unit in Phase I and 
Il airborne, amphibious or cross-coun 
try operations without 
immediate and continuous fire 
capability. 

The missile- 
formance and solid-fueled—is pre-pack- 
aged in a lightweight case which two 
men can easily carry and which serves 
as both a shipping container and a 


degrading its 
support 


radar-guided, high-per- 


launch tube. The multiple load of 
Maulers is mounted on the launcher 
in rows 


Convair Div. of General Dynamics 


is prime contractor for the Mauler sys- 














tem. Other principal contractors are 
Raytheon Co.—radar system, Bur- 
roughs Corp.—computers, and FMC 
Corp.—vehicle 
The carrier vehicle—developed by 
MISSILE 
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FMC under cognizance of Army 
Ordnance—is a lightweight, amphibious 
member of the M-113 family. It utilizes 
to the maximum the components from 
the M-113, giving the weapon system 
a high degree of mobility 

To insure a balanced 
tem design, each element—from target 
sensing to target engagement and inter- 
unit fire coordination—has been de 
signed to complement the others. Hence, 
each element reliably provides the per- 
formance needed for effective target kill 
and no more. Another advantage is that 
the operator at his fire control console 
has complete knowledge of what the 
system is doing and complete control 
over it at all times. 


weapon Sys- 


© Operation — Mauler effectively 
uses both analog and digital computers 
One of these—the launch order com 
puter—serves as the link between target 
designation and the track radar and the 
launcher 

When a designated target has been 
acquired by the track radar, the launch 
order computer becomes the prelaunch 
computing link between the tracking 
radar and the launcher. It also furnishes 
the pre-firing inputs to the missiles and 
provides synchronization interlocks and 
firing circuit interlocks. The computer 
accepts target data either from the track 
evaluation computer or from the opera 
tor 


con 


All operations of Mauler are 


trolled from the operator’s compart 
ment, which contains the fire control 
console with its various controls and 


displays 

@ Canister and missile round—T he 
missile round—consisting of the 
ister and the missile 
and packaged so that it can be carried 
and loaded by two men. The canister 
constructed of light sheet metal and 
plastics—is composed of three major 
parts: the canister case, the cover and 
the desiccant holder. Between the dou 
ble walls of the aluminum case, a semi 
rigid polyurethane foam provides struc 
tural strength. Additional foam liner, in 
varying amounts, is within the 
case to support the missile. This allows 
a large lateral deflection at the forward 
end of the missile and a smaller deflec 
tion at the tail of the missile. In this 
manner, the most delicate components 
in the guidance section are protected 


can 


has been designed 


used 








mponents of the from shock damage 


The cover of the canister is held in 
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ARTIST'S CONCEPT of the Mauler missile shows the principal c 


weapon, each designed to complement the others for maximum reliability 
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HIGHLY MOBILE, the Mauler 


irmys 


place by two explosive bolts, electrically 
fired just prior to launch of the missile 
The rear closure of the 
formed by a molded plastic containing 


canister 1s 


missile-to-canister electrical connector 
designed to float with the missile when 
the package is subjected to shock vibra 
tion. A thin diaphragm in the aft closure 
is blown out just prior to launch to 
allow the escape of the exhaust gases 
In addition, each missile container has 
a moisture-absorbing desiccant, a pres 
sure relief valve and a visual humidity 
indicator 
The missile configuration and struc 
ture represents no advance in the state 
of-the-art. It was developed as a trade 
off between equipment internal volume 
requirements and the aerodynamic de 
sign necessary for the required maneu\ 
erability and stability 
The Mauler has 
wings in 


four trapezoidal 


cruciform arrangement, with 
a set of four rectangular control sur 
faces located behind, and in line with 


the wings to provide control for roll 
stabilization and maneuvering. To per 
mit ease of handling, assembly 


maintenance, the missile has been sec 


and 


tionalized and packaged into four main 
subassemblies 
—A Guidance Unit, consisting of the 


electronics and 
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control instruments 
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is a completely 


196] 


self-contained air defense 
Control Unit, 
of the tail support, tails, hot-gas actu 
thermal 


electrical 


— Missile comprised 


ator, gas generators and two 


batteries to furnish missile 
power 


—Ordnance Unit, carrying the fuze 


safing-and-uarming mechanism and the 


warhead 

—The Rocket Motor, containing a 
case-bounded plastisol propellant with 
a slotted tube configuration, capable of 
performing over a wide range of en 
vironmental temperatures. The motor 
case 1s deep drawn and the aft closure 
and the wings—two steel-formed angles 
spot-welded together are 
on the motor case 


also welded 


e Weapon pod—Although the pod 
design was restricted by the space and 
weight available on the track vehicle 
the weapon pod contains all the neces- 
sary components for the Mauler fire 
unit: the pod structural housing, the 
turntable, the launcher supports 
launcher, antenna mast and the gas tur 
bine and air conditioning systems 

The pod is divided into three major 
components: the operator's compart 
ment with the control console, track 
evaluation computer, position computer 
communications equipment 
for two men; the gas turbine and air 


and 


and spac 


conditioning systems compartment with 


GO ee A 


" 
: 





svsfem 


a fuel tank tor the generator set located 


below; and the basket assembly com 
partment 
Access to the operators compart- 


ment—the normal entrance in_ the 
mounted configuration—is through an 
overhead hatch. However, a door is 
provided at the forward end of the 
operator's compartment for use when 
the pod is dismounted. Also, when the 
pod is mounted a panel is removed from 
this door to provide a communications 
between the pod and the 
and to furnish personnel an 
route through the vehicle in 
emergency 


passageway 
vehicle 
escape 
case of an 

The hydraulic power supply for the 
on-turret hydraulic servo-valve systems 
consists of a motor and pump which 
provide power for the launcher evalua- 
tion mechanism, acquisition antenn: 
stabilization and rotation, raising and 
lowering of the mast. It was necessary 
to remove the azimuth hydraulic drive 
system from the turret to minimize the 
power transmission losses 

The acquisition antenna mast is lo 
cated at the rear of the turntable and 
may be placed in a minimum of three 
fixed positions: fully erected for sys 
tem operation, fully lowered for air 
transport and low overhead clearances 
ind a 15-degree intermediate position 
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Vital Factor 

in fixed ASW Projects 
... Simplex 
Submarine Cable 


Circle No. 7 on Subscriber Service Cord 
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For fixed U.S. undersea 
coastal defense projects 
since World War II, 
Simplex Submarine Cable 
Division has provided 
both power and 
communications cable. 
More than one quarter 
million miles of conductor 
contained in over 5,000 
miles of cable represent 
Simplex’s contributions 
to the ASW effort. 


But there’s a lot more 

to the exciting story of 
Simplex SubmarineCable 
Division capabilities. 
Read it in the new 
illustrated brochure, 

free on request. 

Address inquiries to: 
General Manager, 
Submarine Cable Division. 
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WIRE & CABLE CO. 


SUBMARINE CABLE DIVISION 
Portsmouth, New Hampshire 
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for driver visibility when the system is 
in a march-order, non-operating condi- 
tion. In this position the mast will be 
supported by a removable yoke assem- 
bly. The mast will be raised and low- 
ered by a hydraulic self-locking ram. 

Although the pod is stabilized in 
the mounted version—much the same 
as the gun platform on a tank—to pro- 
vide a moving fire capability, means of 
stabilizing the pod assembly when it is 
dismounted are still under study. A pre- 
liminary concept to achieve this con- 
sisted of attaching four floats to the 
pod by using adjustable legs. 

e Mauler carrier vehicle—A _ full- 
track, minimum armor unit, the Mauler 
vehicle (XM546) is powered by a 215 
hp Chrysler V-8 engine and contains 
the transfer case, transmission and con- 
trolled differential, final drives, tracks 
nd suspension system common to all 
M-113 type vehicles. The vehicle—227 
in. long, 100 in. wide and 75% in. high 
at the top point—has an 111 in. wheel- 
base, identical to the XM472E2 vehicle 
used with the Pershing. 

The combat weight of the vehicle 
with crew and weapon pod is approxi- 
mately 25,000 Ibs. In addition to both 
an amphibious and cross-country capa- 
bility, the vehicle also can maneuver in 
mud and snow and has a maximum 
speed of 40 mph over primary roads 

The layout of the driver's compart 
ment is similar to the M-113 in the 
location of controls, accessories and the 
entrance hatch. However, the Mauler 
vehicle includes an escape hatch at the 
side of the compartment to provide an 
emergency exit should the vehicle over 
turn or the overhead exit be blocked 
Entrance to the vehicle cargo compart 
ment and the pod basket assembly is 
by means of a ramp in the rear of the 
vehicle. 

¢ Complementary systems — The 
auxiliary power unit consists of the tur- 
bine, a two-power take-off gearbox, a 
60-kw alternator and the normal acces- 
sories. The voltage system is a 120-208- 
volt, 3-phase, 4-wire, 400-cycle system 
vith d-c voltages for the control system 
operation provided by a transformer 
rectifier. To start the turbine and pro- 
vide for low-current d-c requirements 
such as compartment lighting and 
standby communications, a 24-volt 
nickel-cadmium battery is used. 

The Mauler turbine will burn JP-3, 
JP-4 or combat gasoline without any 
detrimental effects. If combat gasoline 
is used, the operational time of the 
turbine may be extended by drawing on 
the vehicle fuel tank through the vehicle 
fuel transfer system. 

Air conditioning is provided for 
cooling, heating and ventilation of per- 
sonnel and equipment in the pod and 
vehicle operator's compartments. De- 
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DRAWING SHOWS complete system, including multiple launch tubes and radars 


sign paramters require the system to 
cool the inside of the compartment to 
90°F at 125°F outside temperature and 
heat the operator's compartment using 
two 5000 BTU strip heaters to 50°! 
it a —65°F outside temperature. 

In conjunction with the air-condi 
tioning system, consideration has been 
given to the study and development of 
a CBR collective protector. In fact, 
technical requirements for such a sys 
tem—developed by the Army Chemical 
Corps—have been included in the air 
conditioning specifications. Also in- 
cluded is a requirement for internal 
pressure sufficient to prevent leakage 
into the compartment due to normal 
overpressures caused by wind and ve 
hicle movement. 

@ Packaging the system—Since the 
Mauler is completely within the state 
of the art, the main concern in system 
development has been in packaging the 
complete system into one highly mobile 
fire unit. Therefore, maximum use is 
being made of advanced packaging 
techniques including multi-side circuit 
boards, stripline and 3-D encapsulated 
components using micro-elements. All 
packaging is being designed so that fault 
isolation to the replaceable assembly 
requires the simplest of logic. 

The basket-type assembly—or in 
verted “lazy susan” technique—was se 
lected primarily because it was the most 


direct method of eliminating a combi- 
nation slipring, rotating joint wave- 
guide, and hydraulic power transmission 
problem. The mounting of the radar 
assemblies in the rotating basket and 
use of separate hydraulic systems for 
on and off turret functions eliminated 
another major problem area. 

The Mauler air defense system has 
been under development for approxi- 
mately 18 months and is fast approach- 
ing system tests at White Sands Missile 
Range. The Army Rocket and Guided 
Missile Agency has overall responsibility 
for the development program. 53) 


U.S., Foreign Chemists 
Attend Varian Workshop 


MORE THAN 200 scientists from 
throughout the free world will gather 
this week in Palo Alto, Calif., at Varian 
Associates for the company’s fifth an- 
nual workshop on nuclear magnetic 
resonance (NMR) and electron para- 
magnetic resonance (EPR). 

Varian holds the yearly workshop 
to acquaint scientists with the latest 
advances in these fields. 

Relatively new tools for chemical 
analysis, NMR and EPR spectroscopy 
allow chemists to probe the interior of 


intricate modules without either de- 
stroying the sample or interfering with 
biological processes 3 
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Reproducible Glass Fibers Assured by 


Physiological methods are 


applied to fiber process; 


company’s output aimed at 
solid and liquid cases 


by John F. Judge 


THE FIRST glass fiber plant spe- 
cifically designed to supply missile 
space firms with constant-quality raw 
material for filament-wound rocket 
cases is in operation at Springfield, Va. 

MPI Glass Fibers, Inc., expects to 
turn out 25,000 Ibs. of glass fiber 
prepreg per month and intends to dou- 
ble this capacity by the end of the year. 

MPI’s Hi-Mod material (M/R, Dec 
12, 1960, p. 23) is being produced un- 
der conditions which eliminate all the 
variables inherent in the production of 
glass fibers and prepregs. The plant's 
entire output is aimed at the structural 
plastics industry. 

The extreme emphasis on quality 
control is reflected in the program set 








up by Dr. R. H. Peckham, president of 
Materials Testing Co., and consultant to 
MPI. The glass fiber firm gave Peck- 
ham the job of so disciplining the manu- 
facturing process that complete and 
continuous uniformity is achieved in the 
end product. 

Testing begins with the incoming 
raw materials. The unloading dock is 
separate from the production areas 
Raw stock is individually bagged, since 
MPI believes bulk delivery adds to con- 
tamination problems. 

MPI has developed a new method 
of batch mixing, resulting in a more 
homogenous furnace feed. No marbles 
are used; the initial components are 
powdered. Routine sampling procedures 
check the batches for moisture content 
and chemical composition. 

© Specialized melting—Batches are 
fed into the furnace and fiber is drawn 
at a constant rate. The furnace itself 
was designed by Dr. C. Uhrmann, vice 
president of A. W. Schmid International 
—a firm with a worldwide reputation 
in fiber and sheet glass furnaces. 

The furnace at MPI is in continuous 


GLASS FIBER testing techniques used at MPI were developed by Dr. A. Silverman 
(at left) in collaboration with Dr. R. Peckham (right). 


26 


operation. There are three sets of cc 
trols in the refining section and two i 
each of the adjoining melting zone 
There are no dead spots or corners t 
catch molten glass in the unit. The 
prime objective is to minimize the tim 
from powder to fiber 

Fibers are generated by glass passag 
through a multi-holed platinum bus! 
ing. They are taken up by a large spi 
ning and traversing drum. Resin 
sprayed on the fiber “as soon as i 
born.” Nascent glass is extremely 
active and the thin fibers are almost 
surface. Atmospheric contamination 
a real danger. But immediate encay 
sulation by resin at the bushing protect 
each fiber from abrasion and preserve 
a major percentage of the material's | 
herent strength. 

Another innovation is the size of t 
pick-up drums. The massive units tra 
verse and rotate while picking up fiber 
when full, they are easily rolled to one 
side for stripping while a clean drun 
enters from the other side 

J. F. Brossy, MPI vice president 
says the large drums cut down fiber 


LARGE WINDING drums continuous- 


ly maintain perfect concentricity during 
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ough Control Techniques at MPI 


loss, permit longer sheets and provide 
more uniformity because of the large 
arc 

Temperature controls abound in 
the building. The furnace room is main 
tained between 75 and 80°F and de 
humidified. The resin preparation room 
batch- 
constantly 


glass fiber Storage area and 


mixing sections are all 
checked for temperature and humidity 

The fibers themselves undergo both 
physical and chemical control tests in 
the Peckham procedure. The diameters 
microscopically with a 


which 


ire checked 
modified apparatus 
shadow width and eliminates image er 
ror. An Instron is used for pulling and 
flexure checks 

Mat samples of fibers stored under 
completely 
plasticized as they would be in actual 
ipplication by a fabricator. The mat is 
then tested on a Wiedman-Baldwin with 
pulling and flexing capabilities up to 
60,000 Ibs 


minimizes 


controlled conditions are 


© Applied medicine—Peckham’'s 
knowledge of physiology is being ap- 
plied to the chemical controls. In the 


4 








production of parallel glass fibers. J. I 
Brossy developed the entire process 
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measurement of human body fluids, it 
is difficult to obtain a direct analysis 
immediately. The standard method is to 
“burn” dry tissue to ash in acid, which 
removes the proteins and carbohydrates 
and leaves the salts. The salts are dis 
solved in water and introduced to 
oxy-hydrogen flame 

The light from the flame is ru: 
through a spectroscope and the in 
tensity of the characteristic lines de 
termines the amount of material 

The flame method is used in phys 
ology to determine the quantities of 
sodium and calcium in a tissue sample 
These are the same elements that must 
be determined in a glass fiber sample 
together with small amounts of lithium 
and aluminum 

In borrowing from the field of medi 
cine, MPI substitutes the flame method 
for the more standard gravimetric anal 
ysis—cutting procedure time from 30- 
60 hours down to 30-50 minutes. The 
fiber is digested in hydrofluoric and 
perchloric acid contained in platinum 
crucibles—the mixture will easily dis- 
solve laboratory glass. The sample is 


heated and reduced to the condition of 
a salt. The residue is added to wate! 
and introduced to the flame 

The chemical control process will 
be run in a medical laboratory using a 
Beckman DU _ Spectrophotometer. A 
second independent and certified lab- 
oratory will check all of MPI's quality 
control measurements 

The continuous quality control pro 
cedure will catch any impure batch the 
same day the tests are run. No sub 
standard material will be shipped. Re 
jectable products, if any, will be ab 
sorbed by MPI—not by the fabricator 

The firm planned the facility with 
easy expansion in mind. There is ample 
room for more furnaces in a large area 
adjacent to the present unit. The build- 
ing’s interior is maintained at near-hos 
pital standards in respect to cleanliness 

The extreme emphasis on quality 
control and reproducibility is a direct 
result of the demands by the many 
missile/space firms currently engaged 
in perfecting filament winding tech- 
niques for a host of space applica- 
tions 





SPECIALLY DESIGNED furnace undereoine shakedown at MPI is huneycombed with 


temperature and other 


controls. Unit shortens time hetween hatch and formed fiber 
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Refractory Coating by Fluidized Bed 


Boeing advances technology with process that cuts 


costs, time and chances of warpage; no apparent limits on size 


PROTECTIVE COATINGS are 
being applied to refractory metals 
through a novel fluidized bed process 
perfected by The Boeing Co.’s Aero- 
space Division. 

The process is faster and cheaper 
than the widely used pack cementation 
method. 

The fluidized bed concept is not new 
—Boeing first developed it as a uniform 
heat source. But its application to re- 
fractory metal coating represents a sig- 
nificant advance in coating technology. 

The operating section of the process 
consists of a reactor filled with pow- 
dered silicon. In the unactivated condi- 
tion, the material is packed. But as 
heated argon and iodine gases are 
pushed up through the bed, the powder 
becomes fluidized and turbulent. Any 
object with a density greater than that 
of the fluidized powder can be easily 
immersed. 

The iodine reacts with silicon to 
form silicon tetraiodide, which in turn 
reacts with an immersed refractory part 
such as molybdenum, generating the 
protective coating. 

The dynamic action of the fluidized 
particles keeps the temperatures con- 
stant throughout the bed; the part, or 
assembly shape, is completely covered 
without resorting to a special retort. 

The loading and unloading of a 
part takes a little over 20 minutes. 
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The Fluidized Bed Process 





LOADING PORT of current experimental 
bed apparatus. Part to be coated is lowered 
into bed after port is shut. 


Coating time varies from two to eight 
hours, depending on the desired thick- 
ness. Coated parts have been exposed 
to temperatures of 3000°F for hours 
without damage. Tests simulating re- 
entry conditions are under way. 


neste 





e Scales up easily—Bocing experts 
see no inherent size limitation to the 
process, and the main hurdle is the 
cost of the argon gas. An inert gas 
must be used because of the nature of 
the reactants and the parts to be coated 
Work is being performed on recovery 
and recycling systems for the argon. 

The pack cementation process is the 
largest area now being investigated in 
the crucial field of refractory coatings 
The process consists of embedding the 
metal to be coated in a mixture ol 
powders containing the materials to be 
deposited, carrier compounds, atmos 
phere controlling compounds and inert 
filler material. 

The entire pack is then charged in a 
sealed retort and heated up to 2200°F 
for several hours. The process depends 
on displacement reactions by metal 
halides. 

The principle drawbacks of the proc 
ess are: 

—Long-term heating of substrate at 
high temperatures, which sometimes 
results in recrystallization. 

—The difficulty of uniformly heat 
ing very large packs and maintaining 
the temperature for very long periods 

—Occasional problems in removing 
sintered powders from outside and in 
side part surfaces. 

Any advantages of the pack ce 
mentation method are carried over into 
the Boeing development. The fluid 
powder method produces uniform and 
reproducible coatings due to the uni- 
formity of temperature and chemical 
activity throughout the reactor. 

Specialized tooling and retorts are 
not necessary. Process time is much 
shorter than pack cementation, and a 
number of parts can be handled simul- 
taneously. 

Another, subtle, benefit is the reduc- 
tion of warpage possibilities. The in- 
herent close control cuts down the intro- 
duction of unknown variables. Most of 
the current work at Boeing has been 
with molybdenum, but the process will 
coat any refractory capable of a disili- 
cide reaction. 

The process will be licensed by Boe 
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reaches 33,787 net paid in 
5 years—262% gain 


HERE’S WHY: MISSILES AND ROCKETS 

was the first book devoted exclusively to the 

missile/space industry .. . MISSILES AND ROCKETS 

fulfilled a need for factual information... 

MISSILES AND ROCKETS reported the news while it was 

hot ... MISSILES AND ROCKETS concentrated on satisfying 
the needs of a very specialized group. 

Editorial excellence and authoritative technical coverage 

account for its phenomenal growth: 9,331 to 33,787 in 5 years. 


As a result, circulation increased 262% and continues to grow 
every week. If you want to reach the people who count, those 
who make decisions in the missile/space industry, the leading 
a book is MISSILES AND ROCKETS. 


* Subject to audit 


The missile/space weekly * An American Aviation Publication QD: 


1001 VERMONT AVENUE, N.W., WASHINGTON 5, D. C. 
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U.S.-Industry Relations—A New Look 


IT SEEMS TO ME we have reached 
a point where reappraisal of govern- 
ment-industry relationships is timely, 
particularly with reference to those of 
us who serve the nation as defense con- 
tractors. It may in some respects be an 
agonizing reappraisal, complicated by 
sensitive social, economic and political 
questions. But the stakes are high. At 
issue is the continued good health of 
our vast industrial machine, which for 
two generations has been the basis of 
national power, and which today is the 
bulwark of the free world. 

The remark is frequently made that 
man’s social progress has not kept pace 
with his scientific and technological ad- 
vances. I suggest that the same thought 
applies to the government-industry re- 
lationships we are discussing. Govern- 
ment requirements are more challenging 
than ever before. The technologies with 
which we now deal, and the end items 
we now produce, are advanced beyond 
anything dreamed of just a few years 
ago. 

But have our methods of doing busi- 

ness kept pace? I think not. I think we 
must ask ourselves not only whether the 
mechanics of government-industry busi- 
ness relationships are adequate, but 
whether the underlying philosophy of 
that relationship may not need updat- 
ing. 
e Changing ground rules—The busi- 
ness of producing defense items for the 
government has _ undergone radical 
change in the last 20 years. The seller- 
buyer relationship used to be a lot sim- 
pler. Of course, the government has 
always tried to be a careful and de- 
manding buyer, as it should be. But, 
compared to the present, its day-to- 
day participation in the contractor's 
business was once rather mild—and, 
let’s be honest, the policies of firms 
doing business with the government 
were designed to keep it that way. 

Now, however, many of us are 
selling a different kind of product, and 
the ground rules have changed. Often 
our product is no longer a single item, 
like an airplane; it is an entire weapon 
system. We get paid not only for hard- 
ware, but for managing a vast program 
involving huge sums, of which only a 
small portion actually goes for some- 
thing we ourselves manufacture. 

@ Two-way challenge—There can 
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Donald W. Douglas Jr. 


DUE TO the timely nature of the 
subject and the important position held 
in the missile/space industry by Mr 
Douglas, MISSILES AND ROCKETs is pre- 
senting, somewhat condensed, the text 
of his speech to the Western Briefing 
Conference on Government Contracts 
at Monterey, Calif., on Oct. 6. 

After extensive experience in lower 
echelons of the company, Mr. Douglas 
was named president of Douglas Air- 
craft in October, 1957. He joined the 
firm in 1939 after completing engineer- 
ing studies at Stanford University and 
Curtiss-Wright Technical Institute. He 
became a vice president in 1951 and 
was elected a director of the company 
in 1953. 





be no question about requiring indus- 
try, in working for government, to fol- 
low basic precepts laid down by our 
elected representatives in Washington 
But we are entitled to explore realis- 
tically the best means to achieve this. 

I think there is a challenge here for 
both government and industry. Business 
must learn to be more responsive to the 
forward movement of this country’s 
social and economic philosophy, as re- 
flected by government. And then gov- 
ernment for its part, must recognize 
such responsiveness when it occurs, and 
reward it with greater responsibility and 
trust. 

When a system manager comes to 


missiles and 


the point where the books of an asso 
ciate or subcontractor must be audited, 
he runs smack into the problem of 
proprietary and confidential informa 
tion. We have detoured around this 
question by calling in the government, 
but, as a result, we often find ourselves 
without knowledge and authority com 
mensurate with the responsibility we 
have assumed. 

e New legislation needed—Or take 
the even more fundamental question of 
competitive versus negotiated procure 
ment. Is the basic procurement legisla 


tion of 1947 really adequate to our 
present and prospective needs’ 
The complexity of the hardware 


and systems being produced increases 
by leaps and bounds. Tremendous re 
search and development effort 
quired. 

As a result, the number of prospec 
tive contractors capable of bidding, and 
qualified to bid, is sometimes very lim 
ited. In these circumstances, the statu 
tory requirement for advertised bids is 
both unrealistic and antiquated, and 
does not serve the best interests of the 
government itself. The near impossibil 
ity of accurately predicting costs or the 
final form the weapon system will take 
makes negotiation with qualified com 
panies the only practical path to follow 

The statistics on negotiated versus 
competitive contracts reflect what has 
happened: how government has neces 
sarily gone in heavily for 
contracts 

But 
through 
recognition in basic procurement legis 
lation of the new facts of life. I think 
a fresh look at this legislation, in the 
light of what we know today, would be 
a very healthy thing 

@ Clouded image—Before we can 
approach specific problems, however, it 
seems to me we must, as a nation, de 
velop our fundamental philosophy wit! 
respect to defense industry. We must 
make up our minds whether we wish to 


conspiracy 


is re 


negotiated 


this has been accomplished 
a series of exceptions, not by 


regard it as a dangerous 
which, with the military, is a force for 
evil—or whether, on the other 


defense industry should be treated as an 


hand 


essential and respected civilian partner 
of our men in uniform 
While there is always room for 
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provement, | think our defense indus- 
tries are trying to do a responsible job 
Our task is to advance these efforts 
not to throw brickbats. And one of the 
most important things we can do is 
clarify for defense industry just what 
our philosophy is concerning its place 
in our national life 

We must make up our minds 
whether we regard defense industry as 
truly private enterprise, quasi-public, or 
what? 

We must make up our minds 
whether we are against Big Business as 
a fundamental policy, or whether we 
recognize that the demands of some 
technologies are such that only tre- 
mendous organizations can rise to the 
challenge. 

© Bigness prerequisite—-Take my 
own industry, for example. The advent 
of missiles and space systems has not 
only revolutionized its nature, but in- 
creased competition by providing an op- 
portunity for the participation of many 
new companies, some of them well- 
established giants of other industries 
All this whue the cost of remaining 
competitive—technologically, admunis- 
tratively, and in facilities—grows by 
such leaps and bounds that bigness is 
virtually a prerequisite to success. 

Throughout defense industry, and 
particularly in the aerospace area, the 
new product mix has made surplus 
or at least very uneconomic—a_ sub- 
stantial portion of the vast facilities 
built to meet the needs of the second 
world war. The government quite prop- 
erly is not interested in paying excessive 
maintenance costs to support inefficient 
facilitization. But will it permit, let 
ilone foster, mergers designed to im 
prove the situation? I don't think there 
is yet a clear answer. The proposed 
swallowing of a major electronics pro 
ducer by a colossus of Detroit has pro- 
duced hardly a ripple of protest. Yet a 
recent merger in the aerospace industry 
of much smaller proportions is under 
fire by the Department of Justice 

e Effort under way—! have raised 
a number of questions, but I have of 
fered no answers. I have no easy an 
swers. I don't think there are any pat 
solutions 

But I do think we must all face up 
to our problems, and give more time 
and effort to finding good solutions 

There are encouraging signs that we 
are beginning to do this. In the Penta- 
gon, and in other federal agencies, ef 
forts are being made. Government and 
industry leaders are discussing some of 
the questions I have raised 

We must proceed along these lines 
with all the good will at our command 
We must stint no effort in securing solu- 
tions that are both practical and polit 
ically feasible, which is no mean task. % 
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how to drop a pilot straight up... 





When you talk about ejecting a pilot, jettisoning fuel tanks, weapon pods, 
or pylons, you're talking about just one of Gemco's specialties — CAD 
(cartridge actuated devices). ™ Gemco CADs furnish the necessary kick for 
safely separating expendables from today's fast-flying aircraft. Gemco devices 
are used for such assignments as in-flight separations of rocket pods, missile 
pylons or propulsion stages and launching air-to-air and air-to-ground 

weapons. ®@ Some of Gemco’s current production includes the manufacture of 
pylon bomb racks for the F-105 fighter, as well as special devices for the 

T-38, the A-3J, the F-101 and F-104. @ The capabilities and proved ability of 
this subsidiary of the Hupp Corporation have been developed beyond cartridge 
actuators. Gemco has tools and skills for intricate sheet-metal work, precision 
machined assemblies, hydraulically actuated mechanisms, etc. Gemco has the 
engineering and manufacturing facilities to produce complete systems — 
everything from circuitry to weaponry to airframe components — plus 
substantial aircraft and missile prototype and production capabilities to turn 
them into practical realities. GEMCO, INC., a subsidiary of the 

HUPP Corporation, 2125 Stoner Avenue, Los Angeles 25, California. 
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UTC stanparpizep FILTERS have been 
developed to cover the more common 
mid-range frequency filter requirements with 
stock units. All are in compact drawn her- 
metically sealed cases shielded to reduce 
hum pick-up. They are divided into seven 
basic types. 


BMI filters are band pass interstage units 
designed to operate between a vacuum tube 
plate (or 10,000 ohms) and a grid. They 
provide a gain of 2 at center frequency. 
BTI units are same as BMI, but 10,000 ohms 
output, for transistor application. 

BML band pass filters, similarly, work into 
a grid, but have an input impedance of 
500/600 ohms. They provide a gain of 9. 
HMI filters are high pass interstage units. 
LMI filters are low pass interstage units. 
HML filters are high pass with input and 
output impedance of 500/600 ohms. 

LML filters are low pass filters with input 
and output impedance of 500/600 ohms. 


BMI, BTI, BML, HMI, and HML special filters 
can be obtained for any frequency from 60 
to 12,000 cycles. LMI specials are available 
from 140 to 12,000 cycles. LML filters are 
available from 500 to 12,000 cycles. 
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soviet affairs 





By Dr. Albert Parry 
Rockets are being fired against thunderstorms 


by Russian weather-makers, according to an article by I. Khutsishvili 
in Komsomolskaya Pravda of Oct. 4. He describes how a sizable 
group of Soviet geophysicists launched rockets at a menacing thunder 
cloud and rendered it not only harmless, but beneficial. 

The cloud, moving at a height of 10 kilometers, threatened to 
destroy a valuable crop of grapes with a shower of icy hail. Soviet 
scientists had ringed the fertile Alazan Valley in Kakhetia (Soviet 
Georgia in Transcaucasia) with 11 special rocket installations. The 
village of Rulspiri with its vineyards was the crucial area to be saved. 

At a given signal, rockets from all 11 points were fired at the cloud 
They were “charged with special chemical ingredients—with reagents 
which ‘deceived’ the cloud” into “an artificial crystallization of its hail” 
at a safe level, thus changing the damaging hail into a good rain. The 
author reveals that this work of cloud-transformation by rockets is 
being done under the auspices of the Georgian Academy of Sciences 
and the Hydro-Meteorological Service of the USSR. Two photographs 
accompany the article. 


Rare Space-Age elements get lost 


in the current Soviet processing of metals. This is the complaint of 
Peter Antropov, the USSR’s Minister of Geology and Ore Conserva- 
tion, writing in /zvestia for Sept. 15. As metals are processed in Soviet 
plants, he reports, “rare elements contained therein are often wasted 
completely.” He reminds his fellow countrymen that “many rare and 
scattered elements, such as indium, rubidium, gallium, hafnium 
rhenium, germanium, selenium, cadmium and others, generally do not 
form deposits by themselves, but can be obtained from complex ores 
only.” 

Antropov pleads for “a more rational utilization” of such processed 
ores to secure the rare elements. How badly some important elements 
are being processed in the Soviet Union is illustrated by Antropov’s 
declaration that “in obtaining mica we waste nearly 90 per cent of 
this valued mineral.” 


Alloys with predetermined physical qualities 


are a field where Soviet science and technology should do much bold 
experimentation. This is the message of the article “Marvelous Alloy 
Serves Man” by I. Golikov, a doctor of technical sciences, in the Sept 
22 Izvestia. Alloys with “an extraordinarily high magnetic permeabil 
ity” he mentions as especially needed for Soviet computers. 

“As we evolve new heat-resisting alloys,” he writes, “rare elements 
will be used ever so more widely. Adding these will give the alloys a 
whole series of valuable qualities. For instance, a comparatively small 
admixture of boron will sharply enhance a metal’s ability to absorb 
thermal neutrons.” 


Experimentation with precise alloys 


is being carried on in Russia at the Bardin Scientific Research Institute 
of Black Metallurgy (named in honor of the late Academician Ivan 
Bardin). An item on “Sensitive Alloys” in Ogoniok for Aug. 20 
describes one of the Institute's products: a thermometer with neither 
mercury nor alcohol but with a spring made of two metals, each of 
the pair reacting to temperatures differently, but together smoothly 
regulating the flow of gas into a burner. 

The item says the Institute experiments with alloys for the needs 
of “precise instrumentation, electronics, and the radio industry.” 


U.S. Army use of electronic machinery 

is summarized in a detailed article by Colonel P. Tkachenko, an engi- 
neer and a candidate of technical sciences, in Krasnaya Zvezda for 
Sept. 21. 
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@ AGOOD PIECE OF GOODS 


JP-4! Concentrated hydrochloric acid! 
Sodium Hydroxide! Ethyl! alcohol! All 
spilled on your Sunday suit? Obviously 
a chemist’s nightmare. Of course, you 
could laugh in your sleep and wake with 
a smile, if that suit were tailored from 
ne of the 3M Fabrics coated with 
Fluorel” Elastomers 

3M's IRVINGTON DIVISION now offer 





glass and “Dacron” fabrics coated with 
fluorine stabilized “Fluorel” Brand Elas 
tomers. They'll coat other industria 


textiles, too, under special arrangement 
Unlike most fabric coatings, “Fluorel” 


Elastomers do not greatly increase the 


tiffness of the base fabric. You don't 
have to walk stiff-legged in a pair of 
pants coated with “Fluorel” Elastomers 
even at w temperatures (no cracking 
after 2 hours at 100°F), and the abra 


sion resistance will satisfy the most dis 
riminating gentleman. Even a hot seat 

) days at 400°F) won't 
properties, nor will 


change the 


a year’s weatherir 
n industrial atmosphere. Low permeab 
ty and flame resistance are extra pluses 
Yes, a fabric coated with “Fluorel” 
Elast a “Good Piece of Goods” 
for protective clothing, ducting, hoses, 
yntainers, blast deflection cur 
and diaphragms 
heat, cold, fuel 
s, check the « 
information. 
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f history we find the account of a bright 
young lad of Pisa called Galile Tele 
pe making was one of his specialtie 





We think he did a first rate job under 
the circumstances — but telescopic op- 
tics have come a long way since then. 
There’s been the Newtonian system; the 
Cassegrain; the Gregorian; the Schmidt 

and finally the fully corrected catadi- 
optric telephoto objective, a product 
made by the Wollensak Optical Company 
(now part of the 3M family), and sold 
under the trade-mark “Mirrotel”. 

It’s quite a departure from the con- 
ventional refractor types. The biggest 
difference is the use of mirror optics 
which actually “fold” the light path three 
times. This means for one thing that it 
gives you that “long reach” at less than 
¥3 the length and weight of equivalent 
refractor telephoto objectives. But that’s 
just the beginning. With “Mirrotel” Brand 
Catadioptric Optical Lenses there’s no 
chromatic aberration (no re-focusing for 
nfrared), no coma, astigmation, or dis 
tortion. No unwanted internal reflections, 
either, thanks to anti-reflection coatings 
on all glass-air surfaces 
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All this at a cost that’s far more rea 


sonable than the older classical mirror 
optic systems 

Like to see how the “Mirrotel” Lense: 
can be applied to help you “reach” your 
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Tired of cutting corners to bring reactor 
costs (and efficiencies) in line? We can 
help you lick the problem by eliminating 
the corners in your nuclear fuels. This 
is one place where the figurative and the 
literal overlap. Since no one has ever 
found a corner in a sphere, our Nuclear 
Products Group decided that this was 
the shape to aim for. The result — “3M” 
Brand Fueled Microspheres. ‘ 

But why all this fuss over the sphere? 
Spherical particles offer advantages 
from both a structural and chemical 
point of view. Their higher strength and 
fracture resistance minimize fuel par- 
ticle breakup during fabrication of dis- 
persion fuel elements. The low surface 
area of the sphere decreases the degree 
of reaction between fuel particles and 
matrix materials. It facilitates handling 
by reducing the reactivity in contact with 
air. There’s also reduced pyrophoricity 
and freer flowing characteristics. 

The “3M” Brand Fueled Microspheres 
ffer you all this and more. You can take 
your choice of UC, or ThC,/UC, in any 
size range within 3—500 microns. They 
can be furnished if you'd like with over- 

ats of pyrocarbon. These are particu- 
larly useful in protecting ThC, contain- 
ng microspheres against oxidation from 
the atmosphere. They also make a dandy 
fission product barrier. Furthermore, 
you'll have less hot spot troubles by fuel 
particles touching each other. Why not 
consider a reactor design that’s on the 


sighting (or many other) operations? Get ball using “3M” Brand Fueled Micro- 
the whole picture by clipping the coupon spheres? For more data, drop us a line 
| 3M Company, Missile Industry Liaison Dept. VAB-101 | 
| St. Paul 6, Minn | 
| Please send more information on | 
Fiuorel” Brand Elastomers Mirrotel” Brand Optical Lenses 
| 3M" Brand Fueled Microspheres 
| Start sending me your bi-monthly aterials Memo” Bulletin | 
| NAME | 
| FIRM 
| ADDRESS | 
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Second report from ARS... 





Electronics Requirements Intensify — 


GD/A proposes two types of 
deep-space sun-orbiting sat- 
ellites; AF scientist blasts 
‘pseudo-simulators’ 





ARS Coverage 


THIS REPORT on electronics 
and space medicine is the second of 
two articles on the American Rocket 
Society meeting in New York. The 
first appeared in last week’s issue. 
This report was compiled by associ- 
ate editors Charles LaFond, David 
Newman and Heather David. Mis- 
SILES AND Rockets photographs 
by Guido Organschi. 











New YorK—An increasing demand 
for improved electronic equipment and 
growing attention to weaknesses in space 
medicine were among the trends evident 
at the American Rocket Society’s Space 


Flight Report to the Nation, which 
closed last week at the New York 
Coliseum. 


Among electronic developments, a 
deep-space solar-orbiting satellite was 
proposed as a means for continuously 
monitoring solar flares. Through such a 
study, say scientists at General Dynam- 
ics/ Astronautics, measurements could 
be obtained which might help reduce 
the deadly hazards of such eruptions 
and thus greatly increase the probability 
of safe manned space missions 

Results of Astronautics’ Solar Mon- 
itor study were presented in a paper 
by the division’s project director, Dr 
J. H. Guill 

By using the big Saturn booster as 
first stage and a nuclear-powered upper 
stage, the proposed 2.5-ton Solar Moni- 
tor could be placed in a highly elliptical 
orbit about 12 weeks after launch. 

To perform such a feat, the scientist 
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said, would require considerably morc 
energy and velocity than are now avail 
able from chemical boosters. However, 
he said, nuclear power could do the job 
since it would provide an unlimited en 
ergy source. 

Two vehicle configurations 
suggested: one a top-shaped structure 
which would transmit measured data 
and photographs; another which would 


perform similar observations but would 


were 


with its two 1950-sq.-ft. paddles, re 
semble a “single-wing Wright Brothers 
aircraft.” 


Under the GD/A concept, mair 
booster separation would occur at about 
20-25 miles above the earth. Travel 
time is expected to be from 60-90 days 
for the approximately 80 million-milk 
distance. 

In orbit, perihelion will be from 5-15 
million miles, aphelion from 40-90 mil 
lion miles. A velocity range from a low 
of 47,000 mph to from 200,000-300,000 
mph would be reasonable, the scientist 
said. 

Solar-powered and with a 90-day 
orbital period, the satellite could be de 
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LEFT: Panoramic view of second floor of 
three-floor American Rocket Society Ex- 
hibit in Coliseum. RIGHT: Model of Solar 
Monitor satellite employing solar turbo- 
electric power source, one of two sun- 
orbit approaches presented by General 
Dynamics/ Astronautics. FAR RIGHT: 
NASA's exhibit featured three-man Apollo 
spacecraft atop a Saturn model equipped 
with eight new stability fins. BELOW: 
Model of reflecting telescope designed and 
developed by Perkin-Elmer Co. for use in 
aerostat Stratoscope I! is shown in the 


firm's display 


Space Medicine Flaws Attacked 


signed to operate successfully for about 
one year 

Two types of electrical power 
sources have been suggested, resulting 
in two completely different vehicle con- 
figurations. One is a solar turbo-gener- 
ator which uses a 20-ft.-diameter solar 
collector dish to focus the sun’s energy 
on a liquid metal boiler. The other 
would be a solar thermoelectric con- 
verter capable of collecting energy with 
its two huge paddles. Heat energy would 


be converted directly into electrical 
energy 
Temperatures at perihelion prob 


ably would exceed 2000°F; however, 
Dr. Guill believes that with a suitable 
reflecting skin the satellite will remain 
cool enough to operate satisfactorily 

The Solar Monitor, as now 
ceived, would be capable of measuring 
the number, speed, energies, and di- 
rections of fast-charged particles eman- 
ating from the solar region during each 
solar flare. Data collected will be stored 
and transmitted periodically or on com- 
mand to ground stations on earth. 

e New concepts unnecessary—No 


con- 
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new needed, said R. J 
Keeler of Minneapolis-Honeywell Reg- 
ulator Co., to satisfy present require- 
ments for injection guidance or control 


concepts are 


in space 

For specific applications, many of 
today’s different types of guidance de- 
signs may be used in composite systems, 
he stressed. Of the three major types 


existing now—attitude control, radio, 
and inertial guidance—inertial is the 
most promising. A closed-loop system 


not limited by line-of-sight operation, 
it has the necessary flexibility to handle 
the full scope of injection 
requirements 

For long space missions, however, 
the trend is toward self-contained iner- 
tial systems with additional aids, such 
as optical trackers, to enhance long- 
term precision. To perform econom- 
ically the same system should also be 
able to perform mid-course and terminal 
guidance requirements. 

The addition of man, he 
does not change the situation. He will 
be used only to enhance the reliability 
of the automatic guidance system by 


guidance 


asserted, 











providing a redundant method of de- 
cision-making and manipulation. 

Further, Keeler said, any new guid- 
ance system must have the capability 
of being tested by itself in the actual 
operating environment—before the hu- 
man operator is introduced as a part 
of the system. 

In essence, he said, man is not in- 
tegrated with the system but serves only 
to contribute to the probability of his 
own survival. 

Finally, he suggested that four areas 
of continuous improvement’ are needed 
in guidance systems: reliability, per- 
formance, miniaturization, and simplifi- 
cation of countdown procedures. 

All are being studied today and 
improvements will be made, but the gen- 
eral configuration of guidance systems 
will not change appreciably. 

e Cryo-nuclear gyro—A cryogenic- 
nuclear gyroscope concept was described 
by T. P. Lang of Sperry-Rand Corpor- 
ation. Completely solid-state, it would 
use the “intrinsic angular momentum of 
atomic nuclei to define and maintain a 
spatial reference,” Lang said. Such a 
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directional gyro, he asserted, would 
eliminate all the primary sources of 
error present in conventional gyros. 

The limit has been reached for any 
significant improvement with today’s 
inertial elements, the author stated, and 
only such “far out” approaches offer 
prospect for real advances in gyro ac- 
curacy. 

In the cryo-nuclear gyro, he as- 
serted, the desired gyroscopic action is 
possible only under certain conditions 
relating to the nuclear environment. 
These determine the choice and state 
of the material used. 

To effectively replace existing iner- 
tial elements, the device must be cap- 
able of (1) establishing a spatial refer- 
ence direction, (2) maintaining this 
reference direction, and (3) providing 
reference readout. 

It has been found, according to 
Lang, that because of its intrinsic spin 
and magnetic moment, a nucleus de- 
fines a unique direction in space. It 
retains this direction as long as no 
interaction takes place between the nu- 
cleus and its environment. However, un- 
der normal conditions the nuclei within 
a piece of material are randomly ori- 
ented and do not define a unique di- 
rection. 

When external field polarization is 
employed, a desired orientation can be 
achieved, he asserted. The degree of 
orientation is directly proportional to 
the applied field strength and inversely 
proportional to temperature. 

Sufficient orientation is obtainable, 
Lang said, at temperatures below 20°K 
and with magnetic fields of the order 
of 30,000 gauss. 

Directional reference is maintained 
for a considerable period of time, he 
said, since the return to randomness of 
nuclei is very slow. 

To sense reference direction, Lang 
indicated, several methods exist for 
measuring spin-state population. Nu- 





clear magnetic resonance r-f detection 
and optical techniques (optical pumping 
and absorption) are the most sensitive 
so far considered. 

He said that the approach appears 
sound in theory, but much research re- 
mains before a working system is built 
and tested. 

e Simplified telemetry needed — 
Trends toward more complicated elec- 
tronics in space vehicles—especially as 
manned craft are phased in—will seri- 
ously alter the reliability picture, said 
T. M. Conrad of Flight Electronics of 
Stafford, Pa. 

While the weakest link today is in 
the booster, the major reliability prob- 
lem tomorrow, he said, will be within 
the spacecraft itself, including the tele- 
metering equipment. With this fact in 
mind, Conrad urged, we must start now 
to reduce complexity in telemetry sys- 
tem design. 

Although his paper dealt specifically 
with systems applicable to biological 
payloads, the data were equally perti- 
nent to telemetry systems in general— 
as well as to other electronics equip- 
ment. 

The design of such systems, “simple 
in form, complex in function,” demands 
a basic change in the current value sys- 
tems of scientists and engineers, he 
said. Too often, the design is approached 
from the standpoint of human conveni- 
ence, and the result is incredibly intri- 
cate configurations. 

For example, Conrad noted that 
studies show the best telemetry system 
for manned vehicles to be a hybrid. 
Measurements best suited to automatic 
telemetering will employ that mode. 
But, for complex data transfer which 
requires intelligent processing, voice 
communications is best. Measurements 
bearing on the mission’s success or 
crew's safety must be telemetered and 
displayed automatically for autonomous 
action by the crew and for rapid noti- 
fication of ground stations 


Medicine: some progress, many problems... 


SIMULATORS that are suitable for 
no more than sales demonstrations are 
being used in spaceflight research, an 
Air Force expert charged. 

Carl F. McNulty, chief of the simu- 
lation techniques section, Aerospace 
Medical Laboratory, told an ARS audi- 
ence that serious shortcomings exist in 
spaceflight simulation because the de- 
signer is allowed to define the problem 
simulated after the simulator has been 
completed. 

He deplored the use of generalized 
techniques and equipment, noting that 
simulation is not complete until it is 
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specialized. He named such equipment 
“pseudo-simulators.” 

The most important step, he stressed, 
is the acquisition and anlysis of data on 
the system to be simulated. Basic prin- 
ciples he outlined are: a) an operation 
can be simulated only to the extent that 
it can be defined in a manner suitable 
for programing; b) simulation equip- 
ment has its own characteristics, which 
are imposed upon those of the opera- 
tions simulated; c) a computer does not 
originate data, it transforms it from the 
form existing at the input into the form 
desired at the output 
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Visual simulation techniques are 
especially lacking, he pointed out. De- 
velopment programs for electronic data 
storage and closed-loop television will 
help overcome this defect. 

e Restraint systems—Ling-Temco- 
Vought presented a new concept in re- 
straint systems especially tailored for 
touchdown of a capsule parachute re- 
covery system. The high g load it would 
allow—up to 60 g’s forward, backward 
and sideways, 30 g’s upward and 20 g’s 
downward—would allow somewhat less 
sophistication in vehicle recovery equip- 
ment. 

The concept, studied under an Air 
Force contract, is a hard-shell body 
which would restrain the internal organs 
from displacement. Major parts include 
a tubular skeleton seat frame, a molded 
fiberglass torso back shell, a molded seat 
pan, a molded fiberglass breast plate, a 
clamshell-type leg restraint and con- 
toured armrests. 

A remarkable feature of the suit is 
a soft leather helmet. The company 
pointed out that since the helmet was 
not needed for protection against wind- 
blast or collision, putting the additional 
inertial load of a rigid helmet on the 
spine was not justified. Primary job of 
the helmet is to position the straps which 
restrain the head from movement. 

Added to the advantages of high g 
protection, the company claims the sys- 
tem can be entered in less than two 
minutes, unassisted. Impact testing is to 
begin shortly at Wright Field. 

e Advanced life support systems— 
Dr. James N. Waggoner, Garrett Corp. 
official, said that an austronaut breath- 
ing 100% oxygen at 285 mm Hg. pres- 
sure may not function as well 
should on a long voyage. 

Total duplication of sea-level con- 
ditions might not be necessary, but some 
careful changes could be made. For in- 
stance, it is believed that one-half sea- 
level pressure is sufficient as long as the 
partial pressure of oxygen is kept at 
160 mm Hg. Nitrogen pressure can be 
supplied by a fluid mixture of oxygen 
and nitrogen, or by separate storage of 
the gases with suitable means of control 
of both total pressure and oxygen par- 
tial pressure. 

® Radiation problems  stressed— 
Two experts underscored the uncer- 
tainties and unknowns of space radiation 
and urged increased effort in this area. 

Biophysicist Hermann J. Schaefer of 
the U.S. Naval School of Aviation 
Medicine that astronauts will be 
expected to endure radiation loads far 
than the stringent standards 
established for laboratory and industry 
In fact, they may be exposed to near 
lethal amounts. However, he pointed out 
that there is much uncertainty as to 
what part time plays in the danger 


as he 


said 


greater 


A dose of 100 rem delivered instan- 
taneously might produce acute symp- 
toms, but the same dose spread over a 
period of several days probably would 
have no appreciable effect. He stressed 
the importance of possessing exact in- 
formation on how the time element re- 
duces the resulting net injury, and an 
accurate definition of the critical ex- 
posure levels. 

Marshall Space Flight Center spokes- 
man J. W. Keller warned that “over- 
shielding” will be necessary for manned 
space vehicles, until the solar proton 
phenomenon is understood enough to 
predict hazardous periods. He said that 
the U.S. needs research on: a) improve- 
ment of techniques for proton penetra- 
tion calculations, including better han- 
dling of secondary productions and 
angular distribution of radiation for 
realistic shield geometries; b) determi- 
nation of relative biological effectiveness 
for high-energy particles, and c) deter- 
mination of differential cross sections 
for the production of secondary parti- 
cles by high-energy nucleons. 

@ Effects of CO.—K. E. Schaefer 
of the U.S. Naval Research Laboratory 
at New London reported on an experi- 
ment in which 21 men were confined in 
a submarine with a CO, content of 
1.5% for 42 days. 

Results showed no significant change 
in blood pressure, pulse rate, weight or 
body temperature, but some remarkable 
adaptive changes occured in respiration, 
acid base balance and calcium phos- 
phorus metabolism. These changes oc- 
curred some three weeks after confine- 
ment, and had not disappeared com- 
pletely more than four weeks after the 
experiment ended. 

Schaefer concluded that since such 
far-reaching effects were present, some 
patho-physiological state might develop 
under this amount of CO,, even though 
its effects were not immediately obvious 
in basic physiological parameters. 

e Personal hygiene—*“Dirt” given 
off by both man and machine could 
result in serious impairment of perform- 
ance, according to Spacelabs, Inc. en- 
gineers. A solution offered by the com- 
pany is a “bath suit” which would 
restrict cleansing fluids near the skin, 
compensating for the problems of hand- 
ling liquids in weightlessness. Reusable 
lint free spongecloths could be used for 
hand and face washing. Laundry would 
be done in bags much like the bath suit 

Dental care will be conventional, 
but the cleanser will be swallowed after 
use. Shaving will be accomplished with 
a lightweight electric shaver used next 
to an air inlet to catch hair clippings. 
Cabin cleaning of interior surfaces and 
instruments will be carried out by fre- 
quent sponging with thick spongecloths, 
using soap solutions B 
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‘Bottom Bounce’ Tests Will be First 


Martin-chartered ship to use Navy's underwater range 
for basic research in submarine navigation and detection methods 


EXPERIMENTS in bouncing sound 
waves off the ocean floor—in an effort 
to gain information for navigating and 
detecting nuclear submarines—will mark 
the first use of the Navy's projected 
$100-million ASW missile test range in 
the Bahamas. 

The oceanographic research vessel 
Earl of Desmond will start this work. 
Chartered by The Martin Co. of Balti- 
more, the vessel set sail a week ago for 
Tongue of the Ocean and Exuma Sound 
—the Atlantic Underwater Test and 
Evaluation Center known as AUTEC 

The pressure on the Navy to in- 
crease its effectiveness in dealing with 
nuclear underseas craft is evidenced by 
its eager support of basic acoustic re- 
search. Less than a year has passed since 
Great Britain gave the United States 
permission to survey the area around 
the Bahama Islands in anticipation of 
AUTEC (M/R, Nov. 14, 1960, p. 13) 

At the same time, the Navy Bureau 


of Ships—responsible for constructing 
the range—let a $500,000 study con- 
tract covering operation and develop- 
ment of AUTEC. Building was sched- 
uled to start this year and to be com- 
pleted in from five to 10 years. 

The Earl of Desmond will open up 
the area to basic acoustic research in 
order to test the “bottom bounce” tech- 
nique being pioneered by Martin 

e So much talk—The continuing 
and extreme difficulty in finding sub- 
merged submarines was brought out by 
James W. Fitzgerald, salty president of 
The Geraldines’ Ltd. of Annapolis, Md., 
owner of the Earl of Desmond and of 
three other vessels similarly outfitted for 
oceanographic research work. Fitzger- 
ald, an old hand at sonar research, has 
developed, among other devices, Rho- 
c-Rubber—the sound-transparent rubber 
being used on moist sonar equipment. 

Pointing out that we don’t know 
anything about the sonar characteristics 





of the ocean, he lamented that “we are 
further behind the Russians in ocean- 
ography than we are in space.” He de- 
fined TENOC—the Navy’s proposed 
ten-year plan for oceanographic re- 
search—as “ten years of talking about 
oceanography rather than doing any- 
thing about it.” 

He said that an analysis of all the 
U.S. sonar contacts made during World 
War II shows that 91% of the time a 
submarine was believed contacted the 
interpretation was wrong. 

Today, the figure is little improved 
Fitzgerald avers that based on canned 
signals, sonar operators are stil! making 
false contacts 89% of the time. 

© Oceonographic task force—The 
four vessels comprising the Geraldines’ 
fleet are said to be a balanced armada 
of floating scientific iaboratories. 

—All have facilities for maintaining 
scientific gear, preliminary data reduc- 
tion and calibration of instruments 
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AUTEC, which includes Tongue of the Ocean and Exuma Sound 
is ideal test range because of varying sea-floor terrain 


EN ROUTE TO Navy's ASW missile range, research vessel 
Earl of Desmond wiil test “bottom bounce” theory of sound. 
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+ at AUTEC 


by William Beller 


—Two ships—the Earl of Desmond 
and the Earl of Kildare—have both sail 
and motor power. There are two ad- 
vantages when sails are used: research 
and testing can be conducted under 
way without interference from engine 
noise or vibration; and when a vessel 
is “hove to,” the sails have a stabilizing 
effect resulting in a more-or-less level 
scientific platform. 

—All vessels have wooden hulls to 
avoid the “echo” problems experienced 
by steel-hulled vessels engaging in acous- 
tical and electronic research in the 
ocean. 

— They all have primary power gen- 
erators for operation and research in 
any waters in the world. 

e Acquiring the data—The Martin 
plans called for the Earl to rendezvous 
at Little Creek, Va., with the Omega, 
a 150-ft. cable-laying ship owned by 
the U.S. Underseas Cable Co. At 
AUTEC, the two ships will operate as 
a team. The Omega will stay fixed 
after it reels out Martin’s new low- 
frequency projector for testing. 

Meanwhile, the Earl will lower a 
Martin receiver at the end of a 1-in. 
cable. Every three miles, measurements 
will be made of acoustic pulse and tem- 
perature. These data will be taken 
along a vertical profile to establish an 
acoustic-ray pattern, check out project- 
ing and sensing elements, learn the 
acoustic characteristics of Exuma Sound, 
and check out the theory of bottom 
bounce. 

The Bahama Islands area was cho- 
sen for AUTEC because it is an excel- 
lent acoustic range having an underwater 
canyon with depths from 20 feet to one 
mile, lies in a “cul-de-sac” which cuts 
down on ship traffic, usually has good 
weather year-round, is close to friendly 
countries (and sufficiently far from an 
unfriendly one, Cuba), and is easily 
and quickly accessible from the United 
States mainland 

e Trying the bottom bounce — 
Martin was recently awarded a six- 
month, $99,000 Bureau of Ships study 
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contract to design an advanced naviga- 
tion aid for submersed submarines sail- 
ing in AUTEC waters. 

John J. Slattery, general manager of 
the company’s electronics division, said 
that both passive and active navigation 
aids will be considered. “The final sys- 
tem will include both submarine-borne 
and fixed underseas units.” 

“Findings to Slattery 
“suggest that the best navigation aid 
may use the ‘bottom bounce’ method 
of projecting underwater sound,” in 
which sound is projected obliquely to- 
ward the ocean floor, bounces back to 
the surface and then falls back again 
to the ocean floor 


date,” said, 


“This bounce effect may occur sev- 
eral times—depending on depth of 
the water, temperature, and the char- 
acteristics of the ocean floor,” accord- 
ing to Slattery. 

Direct acoustic propagation similar 
to radio broadcasting will also be in- 
vestigated. Slattery added that nuclear 
fuel is one of several power sources be- 
ing considered for the fixed underseas 
stations. 

Martin’s nuclear division has suc- 
cessfully devised small nuclear-power 
units such as the SNAP-1A and SNAP-3 
isotopic power generators. These units 
use the heat generated by the decay of 
a radioisotope as the source of their 
energy. 

Martin’s first task, Slattery indicated, 
is to gather data in the AUTEC area 
about the behavior of sound after the 
bottom bounce. Design of the naviga- 
tion aid and its power supply will fol- 
low. He said that emphasis will be 
placed on reliability because portions of 
the system will be installed in the ocean, 
which will make retrieval difficult. 

© In the beginning—One of the 
outstanding results of Martin’s ASW 
work is FISH 2, a deep-ocean active 
sonobuoy that for over a year traced 
acoustic ray patterns down to 15,000 
feet of ocean (M/R, Jan. 23, p. 38). 
Robert Bonner, the company’s director 
of ASW, says that this work “proves 
the feasibility of deep-ocean sonar.” 

FISH |—a component of FISH 2 
—is simply an acoustic projector with 
supporting cable and electronics. It has 
been tested in deep waters so that its 
power requirements could be learned 
and its acoustic patterns traced. 

An improved version of FISH | 
will be reeled out from the Omega 
during the impending series of AUTEC 
tests. 

The “noise” output of FISH 1 
comes from pulsing the projector's 
housing, which is made of staves of 
barium titanate. This ceramic is a piezo- 
electric substance, and therefore can be 
made to vibrate under a power input. 

In early tests, FISH 1 performed so 
well that a hydrophone system—re- 
motely steerable—was added to it and 
called “FISH 2.” Tests showed that 
FISH 2 could use the angle and time 
interval of return of its acoustic signals 
to locate a body in water. 

An added dividend is that FISH 2 
can be effective over a large water area 
because of the wide spread of its ray 
pattern, 

The first acoustic plumbing of the 
depths of the AUTEC range for basic 
sonar data will last for four weeks. Then 
the Earl and its companion, the Omega, 
will return to port for analysis of its 
FISH-derived data u 
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Midwest Reported Getting 
One-fourth of R&D Money 


THE MIDWEST is getting some 
25% of the nation’s R&D money, 
amounting in fiscal °59-"60 to $2.3 
billion of a total $9.2 billion. 

Figures projected by News Front 
magazine set the 1960-61 figure at a 
total of $10.5 billion, with the Midwest 
share at $2.6 billion. 

A survey conducted by Armour Re- 
search Foundation and presented at the 
National Electronics Conference at 
Chicago showed that the greatest share 
of Midwest research money was in 
chemicals, machinery and food. How- 
ever, ARF said two industries pertinent 
to the NEC—electrical machine and in- 
struments—had relatively minor roles 
in this area of the country. This was 
attributed to the location of electrical 
companies in the East, with labs usually 
located near management headquarters. 

The survey showed that the Mid- 
west has 25% of all R&D laboratories, 
and 30% of R&D personnel. 


THIOKOL CHEMICAL CORP. has 
formed a life sciences research and de- 
velopment activity. The unit will be 
called Humetrics (the measurment of 
man), and will be under the direction 
of Dr. George L. Murphy. Offices and 
research lab facilities will be located at 
Culver City, Calif. 

The activity will conduct integrated 
research, development and production of 


area—including behavioral and engi- 


neering psychology, training, environ- 
mental psychology, and bio-electronics. 


RADIATION INC. has established 
a subsidiary, Products Division of Radi- 
ation at Stanford (Calif.), to develop 
and market a standard off-the-shelf line 
of catalog electronic items. 


CORNING GLASS WORKS is 
building a 120,000-sq.-ft. electronic 
components plant at Raleigh, N.C. It 
will produce fixed glass-dielectric capac- 
itors, including capacitors for Minute- 
man. Manufacturing will be performed 
under temperature, dust and humidity 
control. 


THE MARTIN CO. established the 
Martin Electronic Systems and Products 
Division to develop, design, manufac- 
ture and sell electronic systems and 
products for missile, space and undersea 
applications, Martin President William 
B. Bergen said “We expect the new 
division to become a major factor in the 
military and space electronics market in 
the next few years.” 

AIR REDUCTION PACIFIC CO. 
will begin construction of a new type of 
hydrogen production facility at its Rich- 
mond, Calif., plant. The unit, to cost 
some $1 million, will produce ultra-high- 
purity gas. 

SIGNETICS CORP. has been 
formed in Sunnyvale, Calif. to develop 
and manufacture complex miniaturized 
electronics circuits. Initial plans call for 
development of miniaturized electronic 





with the original products later forming 
the basis for a line of standardized 
items. 

GARRETT CORP’s AiResearch Manu- 
facturing Co. of Los Angeles is building 
a laboratory for development of envi- 
ronmental control systems for multi- 
manned extended space missions. 

The facility will be used to research 
and develop environmental control com- 
ponents for fluid supply; fluid circula- 
tion; valves; atmospheric control; con- 
trols; and heat transfer units. It will 
include complete facilities for testing 
chemical elements of environmental 
systems under steady state conditions 
The chamber will be able to simulate 
an extended multi-man space mission 
testing various types of environmental 
control systems. 


BENDIX CORP. has designated its 
two operating units the Bendix Products 
Aerospace Div. and the Bendix Products 
Automotive Div. 

The company said the realignment 
separates military and commercial oper- 
ations at South Bend and will permit 
more effective administration of both 
activities. The Aerospace Div. was for- 
merly the aircraft section of Bendix 


AEROTEST LABORATORIES in 
stalled a new bipropellant testing facil- 
ity. The addition to Aerotest’s Space 
Environment Center tests subjects for 
reliability, as well as internal and ex- 
ternal compatibility with bipropellants 
such as nitrogen tetroxide, UDMH and 
hydrazine 


related hardware in a broad life sciences. circuits to customers’ specifications, GRUMMAN AIRCRAFT ENGI- 
NEERING CORP. began operations in 
Fi ial R t its new $5-million Electronics Systems 
GRC NOPOMs Center, Bethpage, N.Y 
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——rnames in the news 





BARRY 


STOCKMAN 


The Vice President of the United 
States, Lyndon B. Johnson, is to be the 
recipient of the 1961 Silver Quill Award 
of the Specialized Business Press “for most 
distinguished service to business and in- 
dustry.” 

The 


Eleventh 


will be presented at the 
Annual State of the Nation 
dinner, sponsored by National Business 
Publications and hosted by its member- 
publishers, scheduled for Feb. 1, 1962, at 
the Sheraton-Park Hotel, Washington D.C 


award 


Frank L. Frain and J. R. Janssen: Ele- 
vated to vice president-treasurer and vice 
president-controller, respectively, at Lock- 
heed Aircraft Corp., Burbank, Calif. M. R. 
Stamey appointed assistant treasurer 


Dr. Donald A. Hicks: Former Chief of 
Applied Physics Section, The Boeing Co., 


appointed vice president of Engineering, 
Radioplane Div., Northrop Corp., Van 
Nuys, Calif 

Charles T. Roelke: With United Air 
craft Corp. over 20 years, appointed as 


sistant general manager, Hamilton Stand 
ard Division, E. Hartford, Conn 

Dr. Charles H. Stockman: Named 
vice president and general manager, Good 
rich-High Voltage Astronautics, Inc., Bur 
lington, Mass, a joint enterprise of B. F 
Goodrich Co. and High Voltage Engineer 
ing Corp. Dr. Stockman formerly was 
manager, research operations, at Good 
rich’s Research Center, Brecksville, Ohio 


Dr. George N. Constan: Appointed act 
ing manager, NASA Marshall Space Flight 
Center's New Orleans operations. For 
merly Dr. Constan was chief, Technical 
Program Coordination Office 


Robert L. Barry, Jr.: Nanred vice presi- 
dent, Defense Systems Arcs Re 
search & Development Corp., a subsidiary 


Services, 


of Arcs Industries, Inc., New York City 
Previously Barry was manager, Tech 
nical Documentation Dept., Page Com 


munications Engineers 


M. L. Doelz: Vice president and gen 
eral manager of Collins Radio Co.'s In- 
formation Science Center, Newport Beach, 


missiles and rockets, October 23, 








WITTE 


Calif., named a director to fill the unex- 
pired term of R. S. Gates, who resigned 
his board post in June. 


Dr. Edward E. Altshuler: Named di- 
rector of research and development, 
Gabriel Electronics, Millis, Mass. Pre- 
viously Dr. Altshuler was with Electro- 
magnetic Radiation Laboratory of the Air 
Force Cambridge Laboratories 


James C. Hosken: Formerly with Far- 
rington Mfg. Co., appointed to new post 
of technical assistant to E. D. Campbell, 
general manager of LFE Electronics, a 
division of Laboratory for Electronics, 
Inc., Boston. 


Stuart Snyder: Appointed manager, 
Operational Engineering Dept., Titan Pro- 
gram Office, Space Technology Labora- 
tories, Inc., Los Angeles. Leonard Schnei- 
der appoifited senior staff engineer in 
charge of reliability for STL’s Minuteman 
Ballistic Missile Program Office. STL is a 
subsidiary of Thompson Ramo Wool 
dridge, Inc 


R. R. Witte: Appointed manager of 
Lockheed Aircraft Corp.'s Boston office, 
replacing L. R. Hoffman, who moves to 
Lockheed Electronics Co., Plainfield, N.J., 
as director of sales for the Military Sys- 
tems Division. Witte formerly was execu- 
tive assistant to W. G. Myers, vice presi 
dent-marketing in Lockheed’s corporate 
headquarters, Burbank, Calif. 


Charles D. Manhart: Appointed vice 
president of Martin Co., Baltimore. He 
also will head the company’s new Elec 
tronic Systems and Products Division, re 
sponsible for development, design, manu 





CORRECTION 

In this department of M/R, 
Oct. 9, we transposed the photos 
of T. H. Beck, director of engi- 
neering at the Aerospace Div. of 
Ryan Aeronautical Co., and John 
A. Vaughan, manager of DuMont 
Military Electronics Dept., Fair- 
child Camera and _ Instrument 
Corp. Our apologies to both. 
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FARR 


MANHART 


facture and sale of electronic systems and 
products for missile, space and undersea 
applications. 


Carl von Linsowe: Appointed vice pres- 
ident and director of engineering, Ingersoll 
Kalamazoo Div., Borg-Warner Corp., re- 
placing the late Ben A. Swennes. Formerly 
von Linsowe was with Allison Div., Gen- 
eral Motors, and J. I. Case Co. 

Milton Rosenberg: Appointed vice 
president-engineering, Electronic Mem- 
ories, Inc., Los Angeles. Rosenberg has 
been active in the electronic computer and 
ferrite core fields for over 15 years and is 
the holder of more than 25 U.S. patents 
in these fields. 


Dr. Earl R. Lind: Joins Electro-Me- 
chanical Research, Inc., Sarasota, Fla., as 
systems analyst, Engineering Dept., Sys- 
tems Div. Formerly Dr. Lind was a lead 
engineer, Advanced Electronics Center, 
General Electric Co 


Dr. Donald L. Farr: Former research 
group engineer, General Dynamics/ Astro- 
nautics, joins General Precision’s Libra- 
scope Division, Glendale, Calif. Dr. Farr, 
as staff engineer in the technical planning 
group of Librascope’s Aerospace Branch, 
will be engaged in research and design of 
guidance computers for future space-vehi- 
cle applications 


Paul J. Meeks: Named associate direc- 
tor, Special Systems organization, Space- 
General Corp., Glendale, Calif. Previously 
Meeks was president and general manager 
of Clary Dynamics, a subsidiary of Clary 
Corp. Charles A. Savant: Named associate 
director of Systems Analysis and Data 
Processing Group. Savant joined Space- 
General Corp. from the Northrop Corp.'s 
Norair Division 


Dr. Ralph P. Hudson: Appointed chief, 
Heat Division, National Bureau of Stand- 
ards, U.S. Dept. of Commerce, Washing- 
ton, D.C. He will continue to serve pro 
tempore as chief of the Cryogenic Physics 
Section. Dr. Yardley Beers appointed 
chief, Millimeter-Wave Research Section, 
Radio Standards Laboratory, Boulder 
Laboratories, NBS 
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New Product of the Week: 








Decision Threshold Computer 


A DECISION THRESHOLD computer (DTC) which may find widespread 
application on high-frequency frequency-shift-keyed communication circuits by 
producing a remarkable improvement in signal detectability is available from 


Page Communications Engineers, Inc. 


The DTC is an inexpensive device which automatically adjusts, according to 
predetermined criteria, the binary decision level on a signal perturbed by frequency 
selective facing. Use of this device has brought about a 30-fold reduction in 
telegraph and binary data transmission error rates (M/R, Aug. 24, 1959, p. 28). 

The DTC offers some protection against interference and international jam- 
ming through its ability to make correct decisions if only one of the two frequencies 
is available. Under certain conditions, it is therefore possible to recover traffic 


which might otherwise be lost. 


Circle No. 225 on Subscriber Service Card 


Pneumatic Timer 


A miniature pneumatic timer ap- 


proximately the size of a standard limit 
switch is available at Hagen Manufac- 
turing Co. The unit is 1%- in. square 
and weighs less than | oz. It is built 
Basically a 


for 5 million actuations. 





lush-mounted component, it comes 
complete with its own universal mount- 
ing bracket for use any place in any 
position. Time range is adjustable from 
0.2 to 15 sec. The easily replaced switch 
is rated at 10 amps. The unit will 
operate efficiently (within a repeat ac- 
curacy of +10%) in temperatures of 
32-120°F. It may be used as a com- 
bination limit switch and a time delay 
limit switch. 
Circle No. 226 on Subscriber Service Card 


Automatic Welding System 


High - production, high - reliability 
electronic welding of microminiature 
component modules, fine wire, complex 
vacuum tube assemblies and other 
precision applications requiring a mul- 
tiplicity of different welding energy and 
electrode force settings, is possible with 
an automatic welding system, PAWS-1, 
available from Weldmatic Division/ 
Unitek. 

Each system is a completely inte- 
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grated, mobile work-station designed to 
maximize speed and product reliability 
Up to 10 weld conditions, each con- 
sisting of a pre-determined force and 
energy value, may be tape program- 
sequenced or manually sequenced to 
correspond to any specific welding in- 
structions required by a module or in- 
strument. The operator inserts the parts 
and actuates the head only. All force 
and heat settings are automatically set 
by the welding system. 


Circle No. 227 on Subscriber Service Card 


Rectifier Series 


Two series of silicon-controlled rec- 
tifiers, including JEDEC types, featur- 
ing micro-second switching speeds and 
a low firing current are available from 
International Rectifier Corp. JEDEC 
types 2N1842 through 2N1849, rated 
at 10 amperes over a PRV range of 25 
to 400 volts, operate over a tempera- 
ture range of from —40°C to +100°C 
The second series, 16RC2 through 
16RC40, are rated at 16 amps over a 
PRV range of 25 to 400 volts. They 
are electrically, but not mechanically, 
equivalent to JEDEC types 2N68! 
through 2N688. They operate over a 
temperature range of from —65°C to 
+125°C. 


Circle No. 228 on Subscriber Service Card 


Ground Support Reels 


Industrial Electrical Works is mar- 
keting retractable high-pressure, all 


stainless-steel hose and special multi 
conductor, explosion-proof reels for use 





in ground support systems and pre-flight 
testing. Cables and hose are neatly 
stowed and are immediately available 
for check-out procedures. 

Circle No. 229 on Subscriber Service Cord 


Dielectric Strength Tester 


A Model 4712 Hypot 
Tester, for determining 
strength of insulating liquids, solids and 
sheets at potentials to 60 kv, is available 
from Associated Research, Inc. The 
test cage of the unit is safety interlocked 
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Materials 
dielectric 


and may be provided with rapid change 
sacks that accept a full line of insulating 


materials test-fixtures, making possible | 


dielectric strength determinations on 
sheets, tapes, thick solids, encapsulating 
and potting compounds, laminated 
sheets, oils and other liquids, and many 
additional materials. Applicable require- 
ments of ASTM, MIL and Federal test 
specifications are fully met. 
Circle No. 230 on Subscriber Service Card 


Dynamic Tension Recorder 


An electronic recorder to record 
tension and its changes during all pre- 
paratory operations of wires, cables, 
tapes and yarns is available from Ten- 
sitron, Inc. It shows quickly changing 





tensions electrically during the prepara- 
tion of wires and cables at full speed. 
The recorder operates at two speeds: at 


5 and 50 millimeters/sec. Thousandths- 
of-a-second registration is indicated by 
separate time-markings. Larger trans- 
ducers extend the use of the Saxl Ten- 
sion Recorder for checking the heavier 
tensions of moving glass fibers 

Circle No. 231 on Subscriber Service Cord 


Air-Bearing Spindle 

Rotational accuracy of one millionth 
of an inch has been achieved in exter- 
nally pressurized air-bearing spindles 
developed by Professional Instruments 
Both radial and axial runouts are held 
to a millionth. The spindles, soon to 
be marketed under the trade name 
Zeron, use “annular capillaries” to con- 
trol fluid flow through the bearing, 
eliminating the need for conventional 
pads and orifices. 

Circle No. 232 on Subscriber Service Card 


Double-Pulse Generator 


Servo Corp. of America is produc- 
ing a precision double-pulse generator 
(2140A) providing a multiplicity of 
separate or mixed output signals. The 
unit features fast rise time and flexible 
modular construction. Accurate 
brated controls make it easy to set up 
reliable output parameters on the in- 
strument, rather than relying on separ- 
ate calibration and monitoring equip- 
ment. High power, accuracy to 0.5%, 


cali- 






LLERY 


CHEMICAL COMPANY 


... LEADERS IN PENTABORANE AND BORON FUELS 





MUSKOGEE 
Oklahoma, U.S.A. 


.. here’s the only large-scale facility for low cost production 
of borane high-energy fuels 


At this modern $35-million government-owned plant, Callery Chemical Com- 
pany is carrying out a current Air Force contract to produce 300,000 pounds of 
Pentaborane. Tonnage shipments of Pentaborane on a regular basis by Callery 
show the feasibility of producing and handling this energetic fuel in volume. 
Callery engineers have worked out the handling and safety techniques re- 
quired for Pentaborane, just as other highly-active materials have been tamed 
since the Space Age began in earnest. 


Specific Impulse 


Oxidizer (1000 -> 0.2) 
OF2 466 
Fo 436 
NF3 412 
H202 405 
N204 391 
ClO3F 390 
CIF3 368 


Take a look at the performance advantages of Pentaborane. The table shows 
the vacuum specific impulses for some typical space-storable systems with 
Pentaborane as the fuel. The data are part of a new booklet, “Propellant Per- 
formance Data.” Ask for it on your letterhead. Callery’s complete technical 
brochure on Pentaborane is newly revised, too—get your copy by calling 


or writing 


Callery Chemical Company, Defense Products Department 


Headquarters: Callery, Pennsylvania « Telephone: Evans City (Pa.) 3510 
West Coast: 15537 Lanark Street, Van Nuys, California « Telephone: STate 1-5761 
Washington, D.C.: 709 duPont Circle Building « Telephone: ADams 4-4200 
Dayton, Ohio: Suite 12, 2600 Far Hills Avenue « Telephone:AXminster 8-1242 
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0.02 microsecond rise time, and repeti- 
tion rate of 100 kc make the general- 
purpose instrument applicable to a 
broad range of pulse simulation and 
control problems. 

Circle No. 233 on Subscriber Service Card 


Crystal Detector 


A crystal detector providing flat 
frequency response of +1 db over the 
entire 1 to 11 gc range is available from 
Alfred Electronics. The unit operates 
from 1 to 12.4 gc, with VSWR of less 
than 2.2 to 1. Sensitivity is 0.1 volt per 
milliwatt, maximum input power is 20 
mw. Use of the detector permits ac- 
curate oscilloscope display of rf compo- 
nent characteristics which vary with 
frequency. The flat response of the de- 
tector can also be used for automatic 
gain or power control. 

Circle No. 234 on Subscriber Service Card 


Static Charge Tester 


An instrument for use in detecting 
the static charge differential that exists 
between improperly grounded or bond- 
ed objects is being produced by B. K. 
Sweeney Mfg. Co. 

Designed primarily as a safety de- 





vice for use where inflammable liquids 
are handled and stored—such as in air- 
craft, missile, and vehicle refueling 
areas—the Model SWE-1125 Static 
Meter features a green-red, “go, no-go” 
dial face that tells at a glance whether 
or not the grounding or bonding con- 
nections in an area are good. 

This battery-powered instrument is 
voltage-operated and reads electrostatic 
charge—not resistance. Energy as low 
as one millimicro joule from the meas- 


ured source will actuate the indicator. 
Circle No. 235 on Subscriber Service Card 


Ultrasonic Ball Pen 


An ultrasonic ball-point writing in- 
strument is available from Ultrasonic 
Industries, Inc. The device, capable of 
writing at a linear speed of 9000 feet 
per minute, requires no writing fluids 
or marking compounds of any sort. It 
produces high-contrast, high-visibility 
markings on paper materials. The writ- 
ing is permanent and as durable as the 
paper itself. 

It can write upside-down or at any 
other angle of position with respect to 
the writing surface. It will write in ex- 
tremes of temperature from absolute 
zero to 500°F. and higher, in various 
atmospheres from 100% humid to bone 
dry, and it is unaffected by dust or 
other airborne contaminants. 

Because of the pen’s unique ability 
to operate in all types of atmospheres, 
there is no limitation on its use in proc- 


ess control instrumentation. 
Circle No. 236 on Subscriber Service Card 


Filament Winding Resins 


Two epoxy resins are available from 
Union Carbide Plastics, for filament 
winding systems requiring high tensile 
elongation and good handling character- 
istics. Bakelite ERL-2256 and ERK- 
2258 have excellent physical properties 
and cure well with anhydrides and 
aromatic amines at room temperature, 
but are not recommended for use with 
methyl nadic anhydride. ERL-2256 has 
a viscosity range of 500-900 cps at 
room temperature, and ERL-2258—es- 
pecially developed for filament winders 
requiring ultra-low viscosity in their 
work—has a range of 100-500 cps at 
rs Oe 

Circle No. 237 on Subscriber Service Cord 


1000°F Ball Valve 


Use of Graphitar seats in McCan- 
naseal models of ball valves produced 
by Hills-McCanna Co. permits their use 
at temperatures to 1000°F when han- 
dling nonoxidizing liquids or gases and 
to 700°F for oxidizing reagents. Allow- 
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able maximum pressure at higher tem- 
peratures is dependent upon the valve 
body materials. At 1000F, bodies of 
316 stainless steel, 300-lb. ASA rating, 
are suitable for pressures to 355 psig; 
carbon steel for pressures to 80 psig. 
The same materials in 150 Ibs. ASA 
rating valves are suitable for pressures 
to 40 psig at 1000°F. 


Circle No. 238 on Subscriber Service Cord 


Electronic Multiplexer 


Operation at both low and high 
input levels, fast overload recovery, 
and long-term stability are features of a 
ground-station electronic multiplexer 
available from Texas Instruments, Inc 
The all-solid-state unit has sampling 
rates between 20 and 200 frames per 
second for 48 50% duty cycle chan- 
nels of information and one sync chan- 
nel, with differential inputs ranging be- 
tween 0 to 5 volts. 

Circle No. 239 on Subscriber Service Cord 


Pulse and RF Amplifiers 


A series of wide-band pulse and 
radio frequency amplifiers, that feature 
nanosecond rise times, negligible ringing 
or overshoot and self-contained power 
supplies, are available from RHG Elec- 





Models 


tronics Laboratory, Inc. am- 
plify maximum pulse width from 10- 
1000 microseconds, and provide <2 to 
<10 nanosecond rise times, 0.25 to 5 
peak output voltages, rf bandpass of 
from 100 cps to 300 mcs, 20-100 db 
gain, input and output impedances of 
Circle No. 240 on Subscriber Service Card 


Isostatic Pressing System 


Autoclave Engineers, Inc. has de- 
veloped an isostatic pressing system for 
attaining high-density, uniform compac- 
tion of irregularly shaped powdered 
metal or ceramic parts by means of 
hydraulic pressure. The system is avail- 
able as a complete package unit, in- 
cluding pumping equipment, compres- 
sion cylinder, pressure vessel, valving 
and instrumentation. 

Circle No. 241 on Subscriber Service Card 
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Heliarc Torch 


A featherweight Heliarc welding 
torch with the shortest head of any tig 
torch has been introduced by Linde Co. 
The 2'2-0z. HW-24 is ideal for hard- 
to-reach joints. Average head length of 
just 1 in. enables an operator to weld 
in areas with only 1% in. clearance and 
permits improved vision of the weld 
puddle. Air-cooled, it is rated at 75 
amps continuous-duty with high-fre- 
quency stabilized a-c or straight polarity 
d-c. It utilizes 0.020-0.040- and 1 /16-in. 
electrodes pure or thoriated tungsten 
with 7/16-in. range of electrode ad- 
justment. 

Circle No. 242 on Subscriber Service Card 


new literature 





FM DEVIATION METER—A tech- 
nical bulletin describing the Model 400 
Frequency-Modulation Deviation Me- 
ter is now available from Advanced 
Measurement Instruments, Inc The 
units measures peak positive or nega- 


tive deviation of composite wave shapes 
with better than 2% accuracy. It en- 
ables carrier frequency to be read di- 
rectly within 0.5% from 20 to 1000 mc, 
and indicates peak deviation directly to 
1000 ke 

Circle No. 200 on Subscriber Service Cord 





SOLID LUBRICANTS The theory 
and use of solid lubricants is thoroughly 
discussed in a brochure published by 
the Alpha-Molykote Corp. Such bar 
riers to effective lubrication as galling 
and seizing, extreme pressures, high 
friction, chemical reaction, temperature | 


and extreme environments are covered; 
and there are explanations of how solid 
lubricants can overcome them 

Circle No. 201 on Subscriber Service Card 


SOLID-STATE CARRIER—A 12-page 
brochure describing Collins Radio's 
MX-106 Transistorized Carrier has been 
released by Alpha Corp., a division of 
Collins. The MX-106 carrier can pro 
vide up to 600 voice channels over 


microwave radio. Use of all-solid-state 


components has reduced size, lowered 

power requirements and greatly in- 

creased reliability of the equipment 
Circle No. 202 on Subscriber Service Card 


RF HEATING UNIT—Lindberg En- 
gineering Co. has published Bulletin 
1521, detailing the features and equip- 
ment of a Radio Frequency Heating 
Unit—Model LI-15D-1. The unit is a 
vacuum-tube type converter designed to 
convert power line energy to high-fre 
quency electrical energy suitable for 
induction heating 
Circle No. 203 on Subscriber Service Card 


missiles and rockets, October 23, 1961 





~ PRECISION 
HERE 





MEANS 
ACCURACY 
HERE 


Careful welding of massive structures to precise tolerances is just one of the 
skills Blaw-Knox contributes to provide accurate operation of some of the 
world’s largest radar and tracking antennas and radio telescopes. 

Only the skill that comes from many years’ experience provides the master 
craftsman touch that enables Blaw-Knox antennas to be built . . . to the close 
surface tolerances and to the fine pointing accuracies required by our cus- 
tomers. And Blaw-Knox engineering assures the right design to make the 
best use of those skills and Blaw-Knox unique shop facilities. 

Blaw-Knox designs and builds to close tolerances, with minimum deflec- 
tions, at reasonable cost——fabricates in steel, special alloys and aluminum 
designs to your needs, or builds to your specifications. Complete research, 
engineering, testing and fabricating facilities are at your disposal. Write or 
phone today for immediate attention. Blaw-Knox Company, Pittsburgh 38, 
Pennsylvania. Phone, STerling 1-2700. 


BLAW-KNOX 





ANTENNAS 

oa eae , ' snufactures for America’s growth industries: METALS 
R gM . t F r g Lines « R s * Castings * Open Hearth 
pecia * PROCE NG: Process Design, Engineering and Plant Construction 
ervices F E ent and Pressure Piping * CONSTRUCTION: Con 
te and Bitun Paving Machines « rete Batching Plants and Forms 
ating: AER PACE Fixed and Steerable Antennas *« Radio Telescopes 
Towers and pe : t * POWER: Power Plant Spe sites and Vaives 
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11 years’ experience in 
building and operating 
global communication 
networks 

serving 99 countries 
gives RCA 

unique capabilities in 
space-age communications 
Talk with us 
if your responsibility 
includes the development 
of international 
communication systems 
between command 
and satellite tracking 
stations. 
Write or telephone 
RCA Communications, Inc., 
Advanced Projects 
Section, 
66 Broad St., New York 4, 
Tel. HAnover 2-1811, 
Area Code 212. 
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—tontracts 


NASA 


$666,471—Gurtler, Hébert and Co., Inc., New 
Orleans, from Marshall SFC, for rehabili- 
tation and modification of Saturn launch 
vehicle assembly plant in New Orleans 

$77,288—Mobile Aerial Towers, Inc., Ft 
Wayne, Ind., for services and materials 
to design, fabricate and deliver a pilot's 
capsule egress tower 

$75,000—Aerojet-General Corp., Azusa, Calif 
for services and materials to furnish two- 
phase forced-convection mercury corro- 
sion loops for Lewis Research Center 

$68,500—Hughes Aircraft Co., Culver City 
Calif., from Marshall SFC, for develop- 
ment of a rubber-like sealant for use with 
super-cold liquid propellants 

$65,000—Lockheed Missiles & Space Co., Palo 
Alto, Calif., from Marshall SPC, for sys- 
tematic analysis of interplanetary space- 
craft orbits with regard to future mission 
possibilities 


MISCELLANEOUS 


$12,500,000—Autonetics Div., North American 
Aviation, from International Business 
Machines Corp., for terrain-avoidance 
computers as part of the B-52 moderniza- 
tion program 

$7,450,000—Lockheed Missiles and Space Co., 
Sunnyvale, Calif.. from Navy, for ad- 
vanced Polaris development program 
$1,290,000 from Air Force, for satellite 
program support 

$5,000,000—-Western Gear Corp., Lynwood 
Calif.. from Martin/Denver for manufac- 
ture of shock isolation systems for silo 
installations of Titan I] 

$4,035,000—“Igin National Watch Co., Elgin 
Ill., for production of Bullpup, Sparrou 
Sidewinder, and Tartar missiles (four con 
tracts). 

$350,000—High Vacuum Equipment Corp., a 
subsidiary of Robinson Technical Prod- 
ucts, Inc., Hingham, Mass., for space sim 
ulation facility capable of testing a four 
ton satellite 

$331,000—Univac Div., Sperry Rand Corp., St 
Paul, Minn., from The Boeing Co., for 
automatic antenna couplers 

$320,000—-Shielding, Inc., Philadelphia, from 
General Electric Co., for a manufacturing 
controlled environment facility to be in- 
stalled in GE's Space Technology Center 
Valley Force, Pa 


NAVY 


$6,500,000—Sperry Gyroscope Co., from Bu- 
Weps, for production of “silent’ under- 
water detection systems 

$2,724,094—Cameron Iron Works, Houston 
boosters and sustainers for Terrier mis 
siles. 

$1,510,862—-Sylvania Electric Products, Inc., 
Buffalo, N.Y., for research and develop- 
ment on communications equipment 

$1,250,270—Westinghouse Electric Corp., Bal- 
timore, for design and fabrication f 
underwater-launch sea-current recording 
systems for Polaris launchers 

$1,196,.325—Eastman Kodak Co., Rochester 
N.Y., for fuzes for Sidewinder missiles 

$444,427—-Maxson Electronics Corp., New York 
City, from BuWeps, for production of 
adoption kits for Talos; $170,648 from U.S 
Naval Training Device Center, for a naval 
training device 

$50,000—The deHavilland Aircraft of Canada, 
Ltd., Ontario, for design, development 
and construction of two 500-ft. erectable 
antennas for satellite applications 

$26,760—Cornell Aeronautical Laboratory, 
Inc., Buffalo, N.Y., for a theoretical in- 
vestigation of the forces and moments of 
an oscillating hydrofoil 

Space Technology Laboratories, Inc., Los 
Angeles, from Naval Ordnance Labora- 
tories, Corona, Calif., for study of ad- 
vanced telemetry techniques to develop 


r 


improved methods of synchronizing tele 
metry systems in rocket flights N 
amount disclosed 


ARMY 


$1,746,429—Douglas Aircraft Co., Charlotte 
N.C., for production of items for Nike 
Hercules air defense missile system 

$1,700,000—Sylvania Electric Products, inc 
Waltham, Mass., for Advent commun 
tions satellite antenna systems 

$1,565,000—Western Electric Co., New Y 
City, for Nike-Hercules missile guidance 
sections and related components; $1,50( 
000 for technical publications relating 
the Nike program 

$1,500,000—Adler Electronics, Inc., from Gen 
eral Dynamics/Electronics, for design and 
production of air- and ground-transp 
able area communications systems 

$1,392,799—-The Korfund Co., Inc., Long 
Island, N.Y., for shock isolation devices 
for Titan II missile launch facilities nea 
Davis-Monthan AFB, McConnell AFB. ar 
Vandenberg AFB 

$1,167,093—-Mine Safety Appliances Co., Pitts 
burgh, for vapor detection systems f 
Titan iI missile launch facilities near 
Davis-Monthan AFB, McConnell AFB, an 
Vandenberg AFB 


$961,725—Kurz & Root Co., Appleton, Wis 
for design and manufacture of diese! 
generator sets for aircraft and missile 
bases 

$191,1544—Aluminum Co. of America, Wash 
ington, D.C., for development of alumi 
num-base alloys suitable for constr t 
of large solid-propellant rockets 

$114,000—Douglas Aircraft Co., Santa Monica 
Calif.. for research and development or 
Improved Honest John rocket system 

Electro-Optical Div., Perkin-Elmer Corp 
Norwalk, Conn., from ARGMA, for study 
and development of special instrumenta 
tion to study missile re-entry for use at 
the Canadian Armament Research and 
Development Establishment (CARDE 
Quebec City No amount disclosed 





AIR FORCE 


$43,900,000—Lockheed Missiles and Space Co 
Sunnyvale, Calif., for continued produc 
tion of Agena space vehicles used t 
propel Discoverer and other satellites 

$3,800,000—AVCO’s Lycoming Div., Stratford 
Conn., from Aerojet-General Corp., for 
titanium and steel rocket chambers for 
the Minuteman ICBM 

$750,000—-United ElectroDynamics, Inc., Los 
Angeles, for advanced seismic researct 
and analysis for various agencies of the 
Air Force (five contracts) 

$577,548—Collins Radio Co., Cedar Rapids 
Iowa, for airborne navigational equlr 
ment 

$500,000—ACF Electronics Div., ACF Indus 
tries, Inc., Riverdale, Md., from North 
American Aviation, for radar beacons f 
Hound Dog guided missile system 

$325,000 Telecomputing Corp.'s Power 
Sources Div., Denver, from The Boeing 
Co., for design, development, and produ: 
tion of batteries for use in Minutema 
launch crew training program 

$91,565—Polytechnic Institute of Brooklyn 
from OSF, for a study of instability ir 
liquid-propellant rocket motors 

$50,000—General Motors Corp., AC Spark 
Piug Div., Flint, Mich., for in-service en 
gineering for the inertial guidance system 
and associated AGE of the Thor weapor 
system 

The Pfaudier Co., a division of Pfaudle: 
Permutit Inc., Rochester, N.Y., for add 
tional research in the field of high-ten 
perature metallic coatings used in re 
entry aerospace vehicles. No amount dis 
closed 
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Vela Hotel 





(Continued from page 13) 


estimated at about 100 million km for 
X-rays and 10,000 to 1,000,000 km for 
gamma and neutron radiation. 

Only about one percent of the total 
energy of a detonation will be carried 
away by gamma and neutron radiation, 
the remainder being thermal X-rays. 
Neutron detection is easiest, but is too 
short-range in nature to be of much 
value except perhaps as an additional 
verification in cases of doubt. 

e X-ray detectors—aA total of 10 X- 
ray detectors will be uniformly spaced 
over the surface of the satellite, with at 
least five looking in any one direction 
to provide high orders of coincidence. 
These detectors are thin dome-like plas- 
tic fluors absorbing the X-rays and 
changing them to visible light measured 
by standard photomultiplier tubes. 

Shielding of the photomultiplier 
tubes from sunlight is accomplished by 
placing a thin beryllium or aluminum 
cover over the fluor. The shield must 
be thin enough so that it does not in- 
terfere with or absorb the soft X-rays, 
but must still be opaque to sunlight. 

Nuclear explosions would produce 
light pulses of less than one microsec- 
ond duration in each detector. Intensity 
of the pulses would be directly propor- 
tional to the yield of the weapon but 
inversely proportional to the square of 
the distance from the weapon. 

Seven bias levels will be built into 
the electronics, adjustable on command 
from the earth, in order to select the 
desired intensity level for triggering the 
detectors. 

¢ Gamma and neutron rays—Six 
gamma-ray detectors will also be spaced 
uniformly about the Vela Hotel payload, 
but beneath the exterior skin of the 
satellite. Each of these will be a solid 
plastic fluor about 3 in. in diameter by 
2 in. long and mounted on a photo- 
multiplier tube. 

The gamma detection fluor will be 
covered by about %-in. of aluminum to 
shield the tube from low-energy back- 
ground radiation. Another similarity 
with the X-ray detection method is the 
electronic circuitry, which will have 
seven bias levels and multiple coinci- 
dence circuits to insure elimination of 
false alarms. 

The neutron detection system differs 
from the other two. It consists of two 
or more adjacent BF; neutron counters, 
surrounded by a common moderator of 
ten Ibs. of CH, and located under the 
exterior surface of the satellite. 

e Guard counters—In addition to 
detectors for the three types of radia- 
tion expected from a nuclear detona- 


tion, 10 guard counters will be placed 
aboard the satellite to help identify 
bursts of charged particles produced 
within the satellite by cosmic rays and 
resulting in triggering several of the X- 
ray detectors. 

The guard counters, working in con- 
junction with the X-ray detectors, will 
probably consist of a plastic fluor ar- 
ranged about each X-ray detector so 
that any particles passing from within 
the satellite out through the X-ray de- 
tector will have to pass through the 
guard counter. 

LASL feels that the combination of 
X-ray, gamma-ray and neutron detec- 
tors, as well as the guard counters, will 
supply valuable information—not only 
when struck by specific types of radia- 
tion anticipated, but also in diagnosing 
a complicated situation such as a high- 
energy plasma of protons and electrons 
ejected from the sun and striking the 
satellite. 

One note of caution has been 
sounded—it may be possible to shield 
nuclear explosions in order to reduce 
their direct radiation. The problem 
would affect Vela Hotel mostly in loss 
of range, should such shielding in space 
prove feasible. It has already been sug- 
gested that studies be made to find ways 
of detecting even shielded explosions. % 
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On Booze, Blondes and Bashes 


OW THAT the silly season is nearing its end, it 

is perhaps time the industry gave some deep 
thought to this question of technical and pseudo- 
technical meetings and just what it expects from 
them. 

We have watched with some sympathy in recent 
weeks as our friends from the West shuttled back 
and forth to the Army association meeting in Wash- 
ington, the Air Force party-going in Philadelphia and 
the Space Flight Report to the Nation in New York. 
Their explanations to their wives probably would 
make far more interesting reading than many of the 
technical papers so laboriously presented at the 
meetings. 

We also have watched, with somewhat less sym- 
pathy, as our editors burrowed through hundreds of 
pounds of frequently repetitious papers and courted 
ulcers on the scotch and bourbon circuit. 

Last week, for example, found no less than seven 
of our editors covering the big American Rocket 
Society meeting in New York, two staffing the Na- 
tional Aeronautic and Space Engineering and Manu- 
facturing Meeting of the Society of Automotive Engi- 
neers in Los Angeles, and one attending the National 
Electronics Conference and Exhibition in Chicago. 

We're not complaining. Part of our job is to at- 
tend these meetings for you. Since the beginning of 
the year, our editors have covered more than 30 of 
the big ones. 

But it does raise a question, as we encounter the 
same thinly disguised papers presented again and 
again, as to the worth of so many time-consuming 
conferences. The money expended also is consider- 
able. 

While we were on the Boeing stand at the New 
York Coliseum last week, a young lady rushed up 
and shoved a bill in our hand for more than $1200. 
It covered electrical installation charges for the ex- 
hibit, which itself was an obviously expensive item. 
We thoughtfully placed the bill in the center of a 
display showing Boeing’s capability in manufacturing 
huge tank sections and we hope it gets paid. 

In Philadelphia, the customer relations repre- 
sentative of a major West Coast missile/space manu- 
facturer told us the firm’s hospitality suite for the 
Air Force Association meeting was budgeted at about 
$5000. Its display in the exhibition cost a whacking 
additional sum. The elaborate buffet-dancing parties 
of several other manufacturers undoubtedly enriched 
Philadelphia caterers, musicians and hotel owners by 
well over $100,000. 

Industry prestige at AFA, meanwhile, was en- 
hanced by at least one fist fight and the drunken 
antics of several Air Force generals, corporate presi- 
dents and vice presidents and, alas, members of the 
press. 

Is all this worthwhile? We doubt it. 


The incoming president of the American Rocket 
Society, Dr. William H. Pickering, had something to 
say on the subject in New York. Dr. Pickering 
pointed out that industry spends $100 million an- 
nually—$50 million in direct costs and “at least” an 
equal amount in indirect costs—to attend technical 
society meetings. He called on the societies to hold 
meetings only when sufficient timely and high-quality 
papers are available. The ARS president urged in- 
dustry and government to submit only truly sig- 
nificant papers and to be more selective in the people 
they send to meetings 


HAT CAN A COMPANY hope to accomplish 

at a technical meeting and exhibition? An in- 
teresting survey was released this week by Clapp 
& Poliak, Inc., producers of a number of the nation’s 
industrial shows. It was conducted at the Design 
Engineering Show in Detroit's Cobo Hall earlier this 
year. It indicated nine major areas for improvement 
We won't attempt to cover them all here but some 
of the comments are enlightening: 

“I was irritated, after coming 2000 miles for 
information, to find many exhibitors with salesmen 
in attendance who could not give me the technical 
data desired.” 

“Suggest to the exhibitors that the platinum 
blonde female who has no knowledge of the products 
beyond the canned speech and who monopolizes the 
time and attention of the visitors adds little to the 
product presentation.” 

“Despite the millions of dollars spent, I believe 
some of the manufacturers could have made it more 
interesting by having more of their products on hand 
and more working models—too many booths were 
taken up purely as advertisement.” 

“Exhibitors should be encouraged to distribute 
more engineering data such as dimensions, finishes, 
materials. . . . Too much of the literature is strictly 
propaganda.” 

With the survey, some good advice on exhibiting 
is provided in a publication entitled “What They 
Want.” Single copies are available without charge 
from Clapp & Poliak, Inc., 341 Madison Ave., New 
York 17, N.Y. 

When making decisions on next year’s society 
and association meetings, firms in the missile/space 
industry could do a lot worse than to ponder the 
words of Dr. Pickering and the Messrs. Clapp & 
Poliak. 

Fewer meetings, more worthwhile papers, more 
useful exhibits, less booze and fewer extravagant 
parties would do much to enhance not only the 
industry’s image before Congress and the public, but 
its technical progress. 


William J. Coughlin 
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POWER ‘CONVERSION ‘eysTl 


The Power/ Equipment Division of Kevcthi xiatl offers: fi ae % , 
a complete capability in advanced power systems for . 
space missions, including: 

+ nuclear turbo-electric systems 


+ solar dynamic and static systems 

* cryogenic dynamic systems 

+ advanced electrical and support equipment 

Aerojet’s nuclear SNAP-8 Electric Generating System for 
NASA converts reactor thermal energy to electrical energy 
for spacecraft, providing power for electrical propulsion, 


and scientific or military operations. 
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